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POST-REMEDIAL ACTION REPORT FOR THE RAFFINATE PIT WORK ZONE (WP-437/RU021) 05/30/02

ABSTRACT

Work Package-437 (WP-437) has been divided into twelve work zones. This report
details the confirmation field activities and analytical results for contaminated soil removal of the
Raffinate Pit work zone portion. This 37-acre work zone consists primarily of the four Raffinate
Pits and associated interceptor trenches. The Raffinate Pit work zone has been designated as
Remedial Unit (RU) 021 and subdivided into fifty-five confirmation units (CUs).

Remediation was designed to achieve surface As Low As Reasonably Achievable
(ALARA) goals, and confirmation of soil remediation was required to meet cleanup standards, as
established in the Record of Decision for Remedial Action at the Chemical Plant Area of the
Weldon Spring Site. Final confirmation data verify that the established goals and standards were

achieved.
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1. INTRODUCTION

1.1 Purpose

Work Package-437 (WP-437) is divided into 12 work zones, 11 of which are identified in
Figure 1-1. In addition, there is the Vicinity Property DA-6 work zone off site just west of the
Ash Pond work zone. This report details the confirmation field activities and analytical results
for contaminated soil removal of the Raffinate Pit work zone portion of WP-437.

Soil characterization results, pre-excavation walkovers, and historical process knowledge
of the WP-437 work zones determined that the work zones contained contaminant concentrations
that exceeded the As Low As Reasonably Achievable (ALARA) goals established in the Record
of Decision for Remedial Action at the Chemical Plant Area of the Weldon Spring Site (ROD)
(Ref. 1). Remediation was designed to achieve surface ALARA goals, and confirmation of soil
remediation to the ROD cleanup standards was required.

The Raffinate Pit work zone was subdivided into fifty-five confirmation units (CUs) that
are collectively known as remedial unit (RU) 021 and are identified in Figure 1-2. Individual
CU figures are presented in Section 4 of this report.

1.2 Scope

This report describes the remedial activities, final walkovers and confirmation sampling
conducted on contaminated soils within RU021. Confirmation walkovers and soil sampling
were conducted in accordance with the Confirmation Sampling Plan Details for the Disposal
Cell Facility (WP-437) (Ref. 2). This plan was developed to ensure that the objectives identified
in the Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 3) were accomplished,
and to ensure that the remediation requirements of the ROD were met.

1.3 Remediation and Confir mation Process

This report details the activities conducted to remediate the Raffinate Pit portion of WP-
437, which consists of CU221 through CU271 and CU391 through CU394. Remediation
consisted of excavation of contaminated sludge and soils within the Raffinate Pits, and removal
of interceptor trenches associated with the Raffinate Pits. Following remediation, walkovers
were conducted and confirmation samples were collected to ensure that all contaminated

materials had been remediated.

The entire remediation process included characterization sampling, historical data review,
contaminants of concern (COC) identification, confirmation plan development, contaminated
soil excavation, radiological walkover surveys, confirmation soil sampling, preliminary and final
data review, completion of disposition forms, quality assurance/quality control (QA/QC) review,
summary of findings and conclusions, and closure report preparation.

DOE/OR/21548-907, Rev. 0 1
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2. PRE-REMEDIATION ACTIVITIES

2.1 Determining Contaminants of Concern

Contaminant of concemm (COC) determination was dependant upon historical
information, characterization results, and visual observation during field activities, and not all
COCs were required for all sample locations. The full process for identifying COCs is detailed
in the Confirmation Sampling Plan Details for the Disposal Cell Facility (WP-437) (Ref. 2).
This plan identified COCs for RUQ21 as arsenic (As), chromium (Cr), lead (Pb), thallium (T1),
polynuclear aromatic hydrocarbon (PAH), polychlorinated biphenyl (PCB), 2,4,6-Trinitrotoluene
(TNT), Radium-226 (Ra-226), Radium-228 (Ra-228), Thorium-230 (Th-230), Thorium-232 (Th-
232), and Uranium-238 (U-238).

When the WP-437 Confirmation Sampling Plan was written, Raffinate Pit
characterization was incomplete. As the sludge was removed from each of the Raffinate Pits,
characterization of the floors was completed. Additional details are presented in Section 4. In
addition, four new CUs were created in the raffinate pit 4 area to encompass remaining portions
of the berms that were not part of the sampling plan. See Interoffice Correspondence (10C)
dated September 27, 1999, and November 11, 1999, in Appendix D of this report for details.
Figure 1-2 shows the final CU configuration and COC lists for each CU can be found in the
Summary Forms in Section 4 of this report.

2.2 Data Quality Objectives

Data Quality Objectives (DQOs) were identified to specify quality data and ensure that
the data would be sufficient to support the decision making process throughout remedial
activities, including the confirmation process. Confirmation DQOs were developed for sampling
and analyzing soils during remediation and for the subsequent data evaluation. The DQOs were
designed to make statistically defensible decisions regarding attainment of cleanup standards.
Sampling and analytical programs for the WP-437 work zones were designed in accordance with
DQOs stated in the Chemical Plant Area Cleanup Attainment Confirmation Plan (Ref. 3).

2.3 Cleanup Standards

The objective of the Department of Energy (DOE) As Low As Reasonably Achievable
(ALARA) process is to reduce exposures and risks associated with residual contamination. The
ROD (Ref. 1) established two different sets of cleanup standards: risk-based cleanup criteria and
ALARA goals. Remedial activities for WP-437 were designed to remove soil where the
Contaminant of Concern (COC) concentrations were found by characterization or during
remediation activities to exceed ALARA goals. Table 2-1 summarizes the cleanup criteria and
ALARA goals established in the ROD that are applicable for COCs in the Raffinate Pit work
zone. Throughout the remedial activities at RU021, COC concentrations were evaluated with the
ALARA process.

DOE/OR/21548-907, Rev 0 4
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POST-REMEDIAL ACTION REPORT FOR THE RAFFINATE PIT WORK ZONE (WP-437/RU021) 05/30/02

Table 2-1 ROD Cleanup Standards for COCs within the WP-437 Raffinate Pit Work Zone

SURFACE ™ SUBSURFACE ™
RADIONUCLIDE (pCilg) ALARA CRITERIA ALARA CRITERIA
Ra-226 5.0 6.2 50 16.2
Ra-228 5.0 6.2 50 16.2
Total Radium 50 6.2 5.0 16.2
Th-230 5.0 6.2 - 50 - 16.2
Th-232 5.0 6.2 50 16.2
U-238 30.0 120 30.0 . 120.0
CHEMICAL (mg/kg)
Arsenic 45 75 75 750
Chromium 90 100 100 1000
Lead 240 450 450 4500
Thallium 16 20 20 200
TNT 14 140 140 1400
PAH 0.44 56 56 56
PCB 0.65 8 8 80

(a) Values listed for surface soils apply to contamination within the upper 15 cm (6 in.) of the soil column.
(b) Values for subsurface apply to contamination in soils below 15 cm (6 in.).

Source: Record of Decision for Remedial Action at the Chemical Plant Area of the Weldon Spring Site (Ref. 1)

2.4 Cleanup Confirmation Process

The cleanup confirmation process is used to determine, under the remedial guidelines, if
remediation activities have achieved the cleanup standards. Figure 2-1 shows the cleanup
confirmation process for remedial activities conducted at the WP-437 area.

The decision-making process specifies how the data will be applied and evaluated within
the cleanup confirmation process. The decision-making process includes provisions for any hot
spots that may be encountered by applying a formula to determine the acceptable concentration

for the COC.
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POST-REMEDIAL ACTION REPORT FOR THE RAFFINATE PIT WORK ZONE (WP-437/RU021) 05/30/02

3. REMEDIAL ACTIVITIES

3.1 Field Activities

Contaminated soils and structures were removed from the Raffinate Pit work zone and
areas were excavated to design depths as detailed in the Raffinate Pit work zone specifications
(Ref. 4), where applicable. The excavation of contaminated soils in Raffinate Pits 1, 2, and 3
was designed to subsurface criteria in areas where the cost of excavation outweighed the limited
amount of contamination removed at depth (Ref. 10). These areas are identified in Section 4,
Table 4-1. After the initial excavation was complete, radiological walkover surveys were
conducted to evaluate the need for additional excavation. When the surveys indicated no
additional excavation was needed, confirmation soil samples were collected.

Confirmation results were then reviewed, and additional excavation and confirmation
sampling was conducted in hot spot areas, if necessary. After achieving cleanup standards, a
disposition form was completed with preliminary analytical results. The form was reviewed and
signed by authorized project personnel. The confirmation unit (CU) was then released back to
the subcontractor for final grading.

Field activities completed during remediation, such as walkover surveys and soil
sampling, were conducted in accordance with procedures specified in the Confirmation Sampling
Plan Details for the Disposal Cell Facility (WP-437) (Ref. 2). Field activities were conducted to
achieve and document sampling objectives specified in the Chemical Plant Area Cleanup
Attainment Confirmation Plan (Ref. 3). All sampling and remedial action surveys were
conducted and documented in accordance with Weldon Spring Site Remedial Action Project
(WSSRAP) Environmental Safety and Health (ES&H) procedures.

3.1.1 Walkover Surveys

Radiological walkover surveys were conducted after contaminated soil removal was
complete to determine if confirmation sampling could begin. The surveys were conducted using
a 2 in. x 2 in. sodium iodide (Nal) scintillation detector. In general, survey readings were within
an acceptable range (less than 1.5 times background) for all applicable CUs in this work zone.
An exception was found in CU223, where two areas remaining exceeded 1.5 times background
and additional samples were collected. Details are provided on the CU Summary Form in

Section 4 of this report.

As expected and detailed in the Sampling Plan, elevated gamma radiation'backgrounds
resulting from the exposed raffinate in adjacent areas were encountered during walkovers in
some pomons of RU 021. Therefore, shielded detectors were used while performing walkover
surveys in these areas to minimize the raffinate gamma background contribution. These
walkover results, combined with the high scanning minimum detectable concentration
characteristic of one of the primary COCs in the area, Th-230, were considered of limited use for

DOE/OR/21548-907, Rev. 0 7



POST-REMEDIAL ACTION REPORT FOR THE RAFFINATE PIT WORK ZONE (WP-437/RU021) 05/30/02

detecting small areas of contaminated soil with concentrations near the Th-230 criterion and
therefore a greater reliance was placed on sampling to identify residual hot spots. Over half of
the hot spots that were identified during sampling in RU 021 were due to Th-230. In these cases.
the Th-230 hotspots probably would not have been identified by scanning, even under ideal
conditions. Refer to Section 2.1 of the Confirmation Sampling Plan Details for the Disposal
Cell Facility (WP 437) for additional details.

3.1.2 Seil Sampling

Once the walkovers were completed, or it was determined that confirmation sample
collection could begin, soil sampling was conducted as part of the confirmation process. The
sampling locations for CUs in RU021 are shown in the figures in Section 4. Analytical suites for
the CUs were dependant upon the COC list developed from historical information.
characterization data, and visual identification in the field as discussed in Section 2.

The subsequent survey and confirmation sample results indicated that contaminants were
below the applicable cleanup standards and the averages were less than the applicable ALARA
goals; therefore, no further remediation was conducted for RU021. Disposition forms were
completed following the receipt of preliminary analytical data for all CUs within the Raffinate
Pit work zone.

3.2 Laboratory Activities

Radiological analyses for RU021 were conducted at on-site and off-site laboratories in
accordance with the Project Management Contractor Quality Assurance Program (Ref. 5) and
the Environmental Quality Assurance Project Plan (EQAP;jP) (Ref. 6). CU releases were based
on estimated Ra-226 results. In addition, the concentration of Th-232 was calculated based on
the analytical results of Ra-228 and the calculated value was used for CU releases. Both of these
calculations are explained in detail in interoffice correspondences (I0Cs) in Appendix D.
Chemical analyses for RU021 were conducted at subcontracted off-site laboratories using
Contract Laboratory Program (CLP) methodologies.

Summaries of the analytical results for each CU can be found in Section 4 of this report.
Analytical data were subject to verification, review, and validation upon receipt from the
laboratory, as detailed in Section 5 of this report.

3.3 Independent Verification Activities

The Oak Ridge Institute for Science and Education (ORISE) was contracted by the U. S.
Department of Energy (DOE) to verify confirmation soil sampling in the chemical plant area.
Verification activities included independent walkover radiological surveys and collection and
analysis of soil samples to verify proper disposition of CUs. Field verification activities were
conducted in accordance with ORISE's final survey plan (Ref. 7).

DOE/OR/21548-907, Rev 0 8.
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POST-REMEDIAL ACTION REPORT FOR THE RAFFINATE PIT WORK ZONE (WP-437/RU021) 05/30/02

ORISE visits to verify WP-437 work zones included 14 CUs in the Raffinate Pit work
zone. Soil sampled collected by ORISE and associated samples collected by the Project
Management Contractor (PMC) are noted on the Summary Forms in Section 4 of this report. A
table summarizing ORISE hotspot information is presented in Appendix E. A final verification
report will be prepared by ORISE. The ORISE report will contain verification of walkover
surveys and soil sampling results and will affirm that the remedial action objectives were

achieved.

DOE/OR/21548-907, Rev. 0 9



POST-REMEDIAL ACTION REPORT FOR THE RAFFINATE PIT WORK ZONE (WP-437/RU021) 05/30/02

4. CONFIRMATION UNITS RESULTS SUMMARY

This section summarizes the confirmation unit (CU) analytical results for the fifty-five
CUs in RUO21. In total, 1783 locations were sampled between 07/08/98 and 07/22/00.
Preliminary results were below cleanup criteria. Average contaminant of concern (COC)
concentrations as indicated by preliminary data remained below as low as reasonably achievable
(ALARA) goals with the exception of the PAH average for CU267. Details are presented in the
appropriate summary form in this section. All 100 m® averages from final data are less than
criteria.

After the preliminary data were reviewed, disposition forms were completed and signed
by authorized reviewers. Based on the preliminary confirmation data, all fifty-five CUs in
RUO021 were fully released as complying with the appropriate cleanup standards.

Note that the preliminary data were the initial results available immediately from the
laboratory and were used for releases. These preliminary results could vary from the final results
based upon laboratory quality checks or Weldon Spring Site Remedial Action Project
(WSSRAP) verification activities. Upon receipt of the data packages, the final data were
reviewed and compared to the preliminary data. The final analytical results agreed with or were
lower than the preliminary results and indicated that the remedial activities were completed. The
final results meet the cleanup standards as detailed in the Chemical Plant Area Cleanup Area
Attainment Confirmation Plan (Ref. 3) for all CUs in RUO21.

Additional characterization of the raffinate pits was conducted once the sludge was
removed. Characterization results are detailed in the Results of Engineering Soil Sampling for
Weldon Spring Raffinate Pits 3 and 4 (Ref. 8) and associated addendums and the Results of
Engineering Soil Sampling for Weldon Spring Raffinate Pit 1 Bottom (Ref. 9). Based upon these
results, the number of in-situ contamination areas identified in the sampling plan with the prefix
RPX-, increased from five to forty-six. Details of these areas are presented in the Raffinate Pit
Work Zone Specifications (Ref. 4) and the In-Situ Soil Excavation Technical Memorandum (Ref.
10). Table 4-1 provides summary information and Figure 4-1 shows the locations of the in-situ
areas.

Tables 4-2 through 4-56 and associated figures provide the confirmation details for each
CU, and all data presented is final data. Copies of the walkover survey information for each CU
are presented in Appendix A. The final data are presented in Appendix B. A list of sample
location coordinates is presented in Appendix C.

On the following tables in this section, the "Date Released For Unrestricted Use" refers to
the date that confirmation activities were completed and the CU was released to the
subcontractor to begin final backfilling and/or regrading. The phrase is not synonymous with
DOE Order 5400.5 terminology that refers to release without radiological restrictions.

DOE/OR/21548-907, Rev 0 10
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POST-REMEDIAL ACTION REPORT FOR THE RAFFINATE PIT WORK ZONE (WP-437/RU021)

05/30/02

Table 4-1 Summary of Raffinate Pit In-Situ Areas (RPXs)

In-situ area Area Contaminant Reference for In-situ area Area Contaminant Reference for
Figure 4-1 Figure 4-1

RPX-1 Pit3 Th-230 A RPX-24 Pit 4 Ra/Th/U w
RPX-2 Pit 3 Th-230 B RPX-25 Pit 4 Ra/Th X
RPX-3 Pit3 Th-230 C RPX-26 Not Used - -
RPX-4 Pit 3 PAH D RPX-27 Pit 4 PAH Y
RPX-5 Pits 1 and 2 Ra/Th/PAH E "RPX-28 Pit4 Ra/Th Zz
RPX-6 Pits 1 and 2 Ra/Th F RPX-29(a) Pit4 PAH AA
RPX-7 Pits 1 and 2 Ra/Th G RPX-30 Pit4 Ra/Th/PAH BB
RPX-8 Pits 1 and 2 Ra/Th/PAH H RPX-31 Not Used - -
RPX-9 Pits 1 and 2 Ra/Th I RPX-32 Not Used - -
RPX-10 Pits 1 and 2 Ra/Th J RPX-33 Ash Pond PAH cC
RPX-11 Pits 1 and 2 Ra/Th K RPX-34 Pit3 As/Cr/RalTh DD
RPX-12 Not Used - - RPX-35 Pit 4 Cont. material EE
RPX-13 Pits 1and 2 Th-230 L RPX-36(b) Pit3 Th FF
RPX-14 Pits 1 and 2 Ra/Th/PAH M RPX-37 Pit3 Th GG
RPX-15 Pits 1 and 2 Ra/Th N RPX-38 Pit3 Th HH
RPX-16 Pits 1 and 2 Th-230 (o] RPX-39 Pit3 Th ]
RPX-17 South of Pit 3 PAH P RPX-40 Pit3 Th JJ
RPX-18 Pit3 PAH Q RPX-41 Not Used - -

RPX-19(a) Pit 3 Th-230 R RPX-42 Pit3 Th KK
RPX-20 Pit 3 Ra-226/228 S RPX-43 Pit 4 PCB LL
RPX-21 Pit3 Th-230 T RPX-44 Pits 1 and 2 Ra/Th MM
RPX-22 Pit 4 Th/U U RPX-45 Pits 1 and 2 Th NN
RPX-23 Pit 4 Ra/Th v RPX-46 Pit 4 PAH 00

DOE/OR/21548-907, Rev 0 12



POST-REMEDIAL ACTION REPORT FOR THE RAFFINATE PIT WORK ZONE (WP-437/RU021) 05/30/02

Table 4-1 Summary of Raffinate Pit In-Situ Areas (RPXs) Continued

(a) RPX-19 and RPX-29 represent in-situ excavations targeting the removal of the 1954 topo. This lens
when encountered near the raffinate pits was typically contaminated. These RPXs were created to
represent that excavation. In general, the original confirmation sampling and removal of clean
material occurred prior to reaching the 1954 surface. Samples of this surface are typically
represented by the “-01" suffix.

(b) Represent areas not excavated to surface ALARA. Details can be found in the In-Situ Soil
Excavation Technical Memorandum (Ref. 10).

DOE/OR/21548-907, Rev. 0 13
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Table4-2 Summary of CU221

Cu 221 RU 21

DATE RELEASED FOR UNRESTRICTED USE:

coc Ra-226 |1__| As |:|

06/ 09/00
Ra228 [ X | Cr |:| CLEANUP STANDARD msunnce Dsussunuce
maw[X] e[ ] | oo [

Th232 [ X_] n[__] LOCATION DESCRIPTION: This CU represents the southem
u23s[ X ] PAH[ X ] portion of Raffinate Pit 2.
Po [
Reference Figure: 4-2 T[]

WALKOVER SURVEY INFORMATION

BACKGROUND: 5,700 - 10,000 cpm FINAL SURVEY(S) BELOW
(shekding may have been used on a case by-case basis) 1.5 X BACKGROUND ? [X]vEs [ no
DATE(S) SCANNED: 04/16/00; 0501/00; 05/05/00; 05/20/00

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X JYES [no

SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [X]no

TOTAL # OF

UTILITY SAMPLES : [Co] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [ no

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-5 and RPX-7. One sample point (SC-19702-C) was

[

was added to represent RPX-7. (2) One Th-230 hotspot was identified at SC-22322-S. This hotspot was
excavated and resampled. (3) Al final results are below ALARA.

ORISE ACTION - ORISE visited CU221 on 05/23/00. They identified four areas near grid point SC-22107-S with elevated
readings. These locations were sampled to determine hotspot status and were identified as SC-22107-S-HS01
thru SC-22107-S-HS04. Based upon preliminary data, two of the locations (SC-22107-S-HS01 and
SC-22107-S-HS03) exceeded criteria for radium. These areas were excavated and resampled.

ORISE aiso collected a sample within this area. Their result agreed with PMC samples, identifying

ru--x

radium as the only contaminant above criteria. All final results are below ALARA.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 34 ] 5 ) 0 0
Ra-228 34 0.34-1.30. 0.87 5 62 0 0 |
Total Radium 34 0.58-4.14 162 5 6.2 B

Th-230 34 0.69-3.52 124 5 6.2 0 0
Th-232 4 0.35-1.33 0.89 5 62 0 0
U-238 34 0.81-6.65 152 30 120 0 0

PAH 11 results < detection limit N/A 0.44 56 0 | O

[NOTE: Radiological contaminants are listed in pCvg. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-3 Summary of CU222
-
(11 222 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
L coc Ra-226 [ X | As[ ] 06/ 09/00
Ra228[ X | e[ ] CLEANUP STANDARD ESURFACE Dsussuancs
mow[X] e[ ] | ecnmi<ommmaTjes  []wo
b
Th232[_ X_| n__] LOCATION DESCRIPTION: This CU represents the eastern
. u23s[_ X ] PAH[ X] portion of Raffinate Pits 1 and 2.
- pcs ]
) Reference Figure: 4-3 INT[ ] -
1]
g WALKOVER SURVEY INFORMATION
. BACKGROUND: 4,000 - 10,000 cpm FINAL SURVEY(S) BELOW
- (shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES l:INO
DATE(S) SCANNED: 04/16/00; 05/01/00; 05/02/00; 05/17/00; 05/19/00; 05/23/00; 06/02/00
= | CONFIRMATION SAMPLING INFORMATION
« |TOTAL#OF AVERAGES < ALARA? [ X JYES [ Ino
i | SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [ |YES [x]no
. TOTAL # OF
o [unuTy sampLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [ Ino
i GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-5, RPX-6, RPX-10, and RPX-14. (2) Sample
L location SC-22218-C was added to represent RPX-44. (3) Two radium hotspots were identified at SC-22207-S
and SC-22708-S based upon prefiminary data. Both hotspots were excavated and resampled. (4) AN final
. results are below ALARA.
b ORISE ACTION - One sampled was collected by ORISE approximately 5 meters northeast of SC-22201-S. All results were
= | ALARA COMMITTEE ACTION - None

: CU SUMMARY DATA
1
: Ra-226 32 0.21-0.99 . 06 5 6.2 0 0
- Ra-228 32 0.31-1.27 0.86 5 6.2 0 0
[ Total Radium | 32 0.52-2.11 1.46 5 62 0 0
. Th-230 32 0.70 - 3.52 1.17 5 — 62 0 0
L L2322 32 . 032-130 0.88 5 62 _ 0 0
U-238 32 0.89-2.30 1.44 30 120 0 0
. PAH 19 0.0-0.02 0.002 0.44 5.6 0 0
i |[NGTE. Radiological contaminants are fisted in pCvg. Chemical contaminants are listed in mg/kg.
(-

DOE/OR/21548-907, Rev. 0
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Table4-4 Summary of CU223

Ccu
coC

Reference Figure: 4-4

223 RU 21

DATE RELEASED FOR UNRESTRICTED USE:

Ra-226 |__x_:|

Ra228 [ X |

CLEANUP STANDARD Esunncs Dsuasunncs

Th-230 E Pb I:' EACH 100m* < cmuvmm D NO
Th232 [ X_] n[_] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PAH[ X] northwestern portion of Raffinate Pit 2.
pca |

WALKOVER SURVEY INFORMATION

BACKGROUND: 5,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(shekding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? [ Jves [X]no
DATE(S) SCANNED: 0505/00; 05/20/00; 05/23/00; 06/03/00

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X JYES [no

SAMPLE LOCATIONS : [[327]

HOTSPOTS REMAINING? [__]YES [X]no
TOTAL # OF
UTILITY SAMPLES : [Co ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES []no
GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-5, RPX-6 and RPX-10. Sampled location SC-22315-C
was added fo represent RPX-9. (2) During final walkovers conducted on 06/03/00, aress at 2 times background
remained, as noted on the form (see Appendix A). Additional sampie locations (SC-22311-C and SC-22316-C)
were added to represent those areas, in accordance with the WP-437 Confirmation Sampling Plan.
(3) Based upon preliminary data, two Th-230 (SC-22317-S and SC-22322-S) and two radium hotspots
(SC-22207-S and SC-22419-S) were identified. Both Th-230 hotspots and one of the radium hotspots were
excavated and resampled. One of the radium hotspots was sampied around fo determine size and was found
1o meet the hotspot nie, therefore no further excavation was required. Based upon final data (which allows for
radon ingrowth - see Section 3.2), this radium result was below criteria and therefore no hotspots actually remain.
(4) Al final resulls are below criteria. .
ORISE ACTION - None
ALARA COMMITTEE ACTION - Nons
CU SUMMARY DATA
Ra-226 32 0.26-4.0_ 0.92 5 6.2 0 0
Ra-228 32 0.36 - 1.32 0.93 5 6.2 0 0
| Total Radium 32 098-512 1.84 5 6.2 1 0
Th-230 32 0.80-3.23 1.28 5 6.2 0 0
[ Th-232 32 0.37-135 0.95 5 62 0 0
U-238 32 1.00-7.37 1.36 30 120 0 0
PAH 10 resufts < detection himit N/A 0.44 56 0 0

NOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-5 Summary of CU224
CUl 24 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
COC  Ra226[ X | As[ ] 06/ 13/00

o[
Po[ |

Ra-228 [ X |
230 [X_]

CLEANUP STANDARD msunuce DSUBSURFACE
EACH 100m? < cnmsmnmygs D NO

Th232 [ X_| n[_ ] LOCATION DESCRIPTION: This CU represents the southern
u238[ X | PAH[ X ] portion of Raffinate Pit 1.
pca ]
Reference Figure: 4-5 T[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 5,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(sheeiding may have been used on & case-by-case basis) 1.5 X BACKGROUND ? EYES I:I NO
DATE(S) SCANNED: 0505/00; 05/22/00; 05/23/00; 06/02/00; 06/03/00
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X |YES [no
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [x]no
TOTAL # OF
UTILITY SAMPLES : [Co] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [no

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-5, RPX-10, RPX-11 and RPX-45.

ORISE ACTION - Two samples were collected by ORISE, one at approximately 5 meters northeast of SC-22403-S and one

ALARA COMMITTEE ACTION - None

(2) Based upon preliminary data, one Th-230 and two radium hotspots were identified. The Th-230

hotspot (SC-22411-C) and one of the radium hotspots (SC-22207-S) were excavated and resampled.

The second radium hotspot (SC-22419-S) was sampied around and found to meet the hotspot rule, therefore

no additional excavation was required. Based upon final data (which allows for radon ingrowth - see Section 3.2),

this radium result was below criteria and therefore no hotspots actually remain.

(3) All final results are below critenia.

approximately 5 meters northeast of SC-22418-S. AN results were below ALARA.

CU SUMMARY DATA
Ra-226 30 0.21-4.00. 0.78 5 6.2 0 0
| Ra228 30 0.31-1.32_ 0.96_ 5 62 0 0
Total Radium 30 052-512 1.74 5 6.2 1 0 -
[ Th-230 30 0.83-5.86 143 — 5 6.2 1 0
Th-232 —30 032-1.35 0.98 5 62 0 0
U-238 30 1.00-292 1.20 30 120 0 0 |
PAH 3 results < detection limit N/A 0.44 56 0 0

rNOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-6 Summary of CU225
cu 225 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc  Ra226[ X | As[ ] 06/ 095/00

-
o]

Ra-228 [ X |
EACH 100m? < carremmmygs D NO

CLEANUP STANDARD msunFAcE Dsuasmncs

Th-232 [ X_| n__] LOCATION DESCRIPTION: This CU represents the northeast
u23s[ X | PAH[ X ] portion of Raffinate Pit 1.
pca ] ' '
Reference Figure: 4-6 T[] .
WALKOVER SURVEY INFORMATION
BACKGROUND: 4,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 03/D4/00; 03/24/00; 05/19/00; 05/22/00; 06/02/00
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X ]YES [no
SAMPLE LOCATIONS : [32]
HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [5 ] ADDITIONAL EXCAVATION REQUIRED? [ | YES [X]no

GENERAL COMMENTS - (1) Pfanned confirnation grid points represent RPX-5, RPX-14, and RPX-15._(2) Upon removal of the

interceptor trench, running north of pit 1, 5 utility confirmation samples (SC-22501-U thru SC-22504-U and

SC-22506-U) were added fo represent the excavation. Note that SC-22505-U was skipped in the numbening

and does not exist. (3) Al final results are below Critena.

ORISE ACTION - Two samples were collected by ORISE, one at approximately 5 meters northeast of SC-22509-S and one

approximately 5 meters northeast of SC-22518-S. Al results are below ALARA.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 32 0.24-1.05 0.64 5 6.2 0 0

| Ra-228 32 0.39-1.30 0.94 5 6.2 0 0|
Total Radium 32 067-2.08 1.58 5 62_ 0 0
[ Th-230 32 0.64-5.03 173 5 62 i | ©
Th-232 32 0.40-133_ 0.96 5 6.2 0 0
U-238 32 0.98-273 1.26 30_ 120 0 0

PAH 4 results < detection limit "NA 0.44 56 0 0|

|NOTE Radlologmlcomammmsarehstedmpcm . Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table 4 -7

Summary of CU226
CcuU 226 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 {I| As [___] 06/ 16/00
Ra-228 |I'| e[ ] CLEANUP STANDARD msumucs Dsuasunnce
meo[X] P[] | EwwencommemiXes [
Th-232[_X_] ] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PAH[ X ] northwestern portion of Raffinate Pit 1.
rce ]
Reference Figure: 4-7 T[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 5,000 - 11,000 cpm FINAL SURVEY(S) BELOW
(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES L__]NO
DATE(S) SCANNED: 03/04/00; 03/24/00; 03/30/00; 05/22/00; 06/02/00; 06/07/00
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X JYES [no
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [x]no
TOTAL # OF
UTILITY SAMPLES : [5 ] ADDITIONAL EXCAVATION REQUIRED? [ __|YES [x]Jno

GENERAL COMMENTS - (1) Pfanned confirmation grid points represent RPX-5 and RPX15. (2) Uponmmovalofthe'mrceptortrm

5 utility confiymation samples (SC-22601-U thru SC-22605-U) were added to represent the excavation.

3) A final results are below Criteria.

ORISE ACTION - Two samples were collected by ORISE, one approximately 5 meters northeast of SC-22608-S and one

approximately 5 meters northeast of SC-22617-S. Al results were below ALARA.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 36 044-1.12 0.72 5 6.2 0 0
[ Ra-228 — 36 _ 0.38-1.37 _ 1.02_ 5 6:2 0 0
Total Radium 36 0.87-249 173 5 6.2 0 0
Th-230 36 0.83-5.90 1.60 5 6.2 1 0
[~ Th-232 — 36 0.39-1.40 1.05 5 6.2 0 0
U-238 36 ~ 0.98-2.28 1.16 30 120 0 0 |
PAH 1 result < detection limit N/A 044 56 0 0

|NOTE: Radiological contaminants are fisted in pCilg. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-8 Summary of CU227

cu 227 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc Ra226[ X | As[___] 06/ 16/00
Ra228[ X | e[ ] CLEANUP STANDARD [ X JsurFace [ Jsussurrace
Mo [X] P[] | sewww'ccummaXes [

Th232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X ] PAH[ X ] southeastern portion of Raffinate Pit 3.
pos [
Reference Figure: 4 -8 INT[ ]

WALKOVER SURVEY INFORMATION

BACKGROUND: 4,000 - 20,000 cpm FINAL SURVEY(S) BELOW
(siwekiing may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO

DATE(S) SCANNED: 03/18/99; 03/31/99; 05/24/99; 07/14/89; 03/04/00; 03/21/00; 03/30/00; 06/02/00; 06/07/00

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X JYES [ Jno
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__]YES [X]no
TOTAL # OF
UTILITY SAMPLES : 5 ] ADDITIONAL EXCAVATION REQUIRED? [ X |YES [Jno

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-5, RPX-16 and RPX-19. (2) Two Th-230 hotspots wers

identified at SC-22713-S and SC-22715-S. The first hotspot was sampled around to determine size and failed the

hotspot rule. The area was excavated and resampled. The second hotspot was excavated and resampled.

(3) Three Jocations were prematurely pinned and sampled (SC-22703-C, SC-22705-C, and SC-22705-S) before

reaching the design excavation elevation. The locations were resampied once the design elevation was reached.

(4) Upon removal of contaminated pipelines, 5 utility sample locations (SC-22701-U thru SC-22705-U) were

added to represent the trench.

(5) AN final resuits are below ALARA.

ORISE ACTION - Two unbiased samples were collected by ORISE, one approximately 5 meters northeast of SC-22707-S and one

approximately 5 meters northeast of SC-22716-S. The results for the first sample were below ALARA. The Th-230

results for the second sample exceeded criteria, although the 100m2 average remained below critefia.

Resuits from samples collected by ORISE are not included in the summary stalistics. Details can be found in

the ORISE Verification Survey Report for WP 437.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 42 0.66 - 1.68 1.07 5 6.2 0 0
Ra-228 42 0.38-1.39 0.90 5 6.2 0 0

Total Radium 42 116-2.75 1.97 5 6.2 0 0
Th-230 42 0.64-427 1.70 5 62 0 0
Th-232 2 ~0.39-142 0.92 5 62 0 0

U-238 42 0.99-3.51 1.36 30 120 0 0
PAH 9 0.0-0.12 0.03 0.44 5.6 0 0

[NOTE: Radiological contaminants are fisted in pCilg. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-9 Summary of CU228
cu 228 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [_—x_—| As[ ] 07/ 21199

CLEANUP STANDARD msunnce Dsussunmce

EACH 100m’<CRlTERIA?mves D NO

e[
Po [

Th232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PAH[ X] southeastern portion of Raffinate Pit 3.
rce [ '

Reference Figure: 4-9 T[] .
WALKOVER SURVEY INFORMATION
BACKGROUND: 6,000 - 20,000 cpm FINAL SURVEY(S) BELOW

(sheiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO

DATE(S) SCANNED: 03/18/99; 03/31/99; 04/13/99; 05/06/99; 07/14/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X ]YES [ no
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [ X ]YES [Ino

TOTAL # OF
UTILITY SAMPLES : (o] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [Ino

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-4, RPX-19, RPX-20, RPX-37 and RPX-38._(2) One

ORISE ACTION - Three samples were collected by ORISE, one approximately 5 meters northeast of SC-22812-S, the second one

ALARA COMMITTEE ACTION - None

radium hotspot was identified at SC-22811-S. This hotspot met the hotspot rule (size < 25 sq m) and therefore
did not require additional excavation. The hotspot calculation is presented in Appendix E.

(3) One Th-230 hotspot was identified at SC-22803-S. This hotspot was eéxcavated and resampled.

(4) All final results are below criteria with the exception of the radium hotspot.

approximately 5 meters northeast of SC-22814-S, and the third approximately 5 meters northeast of SC-22824-S.
All results were below ALARA.

CU SUMMARY DATA
Ra-226 42 0.34-571 1.26 5 6.2 1 0
—  Ra-228 42 0.41- 147 0.87 5 6.2 0 0
| Total Radium 42 —0.78-6.22 213 5 62_ 1 1

[~ Th-230 42 045-3.25 139 5 6.2 0 0
[ Th-232 42 0.42-151 0.89 5 6.2 0 0
U-238 42 1.17-3.36 143 30 120 0 0
PAH 1 result < detection limit N/A 0.44 56 0 0

|NOTE: Radiological contaminants are listed in pCilg. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-10 Summary of CU229

Ccu 229 RU 21

DATE RELEASED FOR UNRESTRICTED USE:

coc Ra-226 |I| As[ ] 07/ 21199

Ra228[ X | e[ ] CLEANUP STANDARD msuaﬂcs Dsuasunnce
man[X] ] | oo <cwmeXe [

Th-232 [ X_] n[_] LOCATION DESCRIPTION: This CU represents the
u2ss[ X | PaH[_ ] eastern portion of Raffinate Pit 3.
P[]

Reference Figure: 4 -10 TNT

WALKOVER SURVEY INFORMATION

BACKGROUND: 6,000 - 20,000 cpm FINAL SURVEY(S) BELOW
(shieiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? mYES DNO
DATE(S) SCANNED: 03/18/99,03/31/99; 05/06/99; 07/14/99; 07/15/99

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X ]YES [ no

SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [X]no

TOTAL # OF

UTILITY SAMPLES : o] ADDITIONAL EXCAVATION REQUIRED? [ X JYES [ no

GENERAL COMMENTS - (1) Planned confimation grid points represent RPX-3, RPX-19, and RPX-20.

(2) One Th-230 hotspot was identified at SC-22913-S. The hotspot was excavated and resampled.

(3) Al final results are below ALARA.

ORISE ACTION - Three unbiased samples were collected by ORISE, one approximately 5 meters northeast of SC-22932-S, the

second approximately 5 meters northeast of SC-22910-S, and the third approximately 5 meters northeast of

SC-22919-S. Results for SC-22903-S and SC-22910-S were less than ALARA. The Th-230 resuits for the third

sample exceeded criteria, although the 100m?2 average remained below criteria.

ReswtsﬂunsanplescolededbyORlSEaanotmmdhmesammaydaﬁsﬁm Details can be found

in the ORISE Verification Survey Report for WP 437.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 43 0.31-3.17 1.09 5 6.2 0 0

~ Ra-228 43 041-162 0.89 5 6.2 0 0

[ Total Radium 43 0.79-479 198 5 6.2 0 I ©
Th-230 43 ~0.81-5.74 1.70 5 ~ 6.2 2 0

— Th-232 43 042-166 0.91 5 6.2 0 0

U-238 43 121-397 1.46 30 120 0 0

NOTE. Radiological contaminants are listed in pC/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-11 Summary of CU230

Ccu
cocC

230 RU

21

Ra-226 |I|
Ra-228 [I‘]
230 [X]

[
o
o [

DATE RELEASED FOR UNRESTRICTED USE:
07/ 22199

CLEANUP STANDARD msunnce Dsuaswncs
EACH 100m* < cnmsm?mygs D NO

Th232 [ X_| n[__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PaH[ ] eastern portion of Raffinate Pit 3.
Pce [
Reference Figure: 4-11 ™Wr[__]
WALKOVER SURVEY INFORMATION
BACKGROUND: 5,000 - 20,000 cpm FINAL SURVEY(S) BELOW
(shieiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 03/18/99; 03/31/99; 05/28/99; 06/22/99; 07/16/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ]YES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [ X |YES [ no
TOTAL # OF
UTILITY SAMPLES : [Co] ADDITIONAL EXCAVATION REQUIRED? [ X JYES [ Ino

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-2 and RPX-19.

ORISE ACTION - Two samples were collected by ORISE, one approximately 5 meters northeast of SC-23010-S and one

ALARA COMMITTEE ACTION - None

(2) Two Th-230 hotspots were identified at SC-23007-S and SC-23018-S. The first hotspot was sampled

around to determine size and passed the hotspot rule, therefore no additional excavation was required.

The hotspot caiculation is presented in Appendix E. The second holspot was sampled

around to determine size and failed the hotspot nde. The area was excavated and resampled.

(3) All final results are below criteria with the exception of the remaining Th-230 hotspot.

approximately 5 meters northeast of SC-23022-S. Al results were below ALARA.

CU SUMMARY DATA

Ra-226 44 067 - 1.47 1.00 5 6.2 0 0

Ra-228 44 0.36 - 1.33. 0.90 ~ 5 6.2 0 0 |
[ Total Radium 44 113-255 1.90 5 62 0 0

Th-230 44 0.82-9.08_ 1.69 5 6.2 1 1
— Th-232 44 0.37-1.36 0.92 5 6.2 0 0 |

U-238 44 1.18-4.97 155 30 120 0 0
|[NGTE: Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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Table4-12 Summary of CU231

Ccu 231 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc Ra-226 [Z] As |:| 07/ 26/99
Ra-228 |'I| e[ ] CLEANUP STANDARD msunn\ce Dsuaanﬂ\ce
mao[ ] e[ ] | oo cowmuiXes [ Jwo

Th232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PAaH[ ] northern portion of Raffinate Pit 3.
pos [ ' '
Reference Figure: 4-12 T[] .

WALKOVER SURVEY INFORMATION

BACKGROUND: 6,000 - 20,000 cpm FINAL SURVEY(S) BELOW
(shwelding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO

DATE(S) SCANNED: 03/18/9; 03/31/99; 06/04/99; 06/22/99; 07/16/39

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X JYES [Ino
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [ no

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-1, RPX-19, RPX-21, and RPX-39. (2) Three Th-230
hotspots were identitied at SC-23106-C, SC-23110-S, and SC-23111-S. The SC-23106-C hotspot was excavated
and resampied. The SC-23110-S and SC-23111-S were sampled around to determine size, but failed the hotspot
rule and both were excavated and resampled. SC-23111-S required an additional excavation fo remediate the
hotspot. (3) All final results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 47 0.30- 1.47 __0.96 5 ! 0 0
[ Ra-228 47 042-1.34 0.93 5 6.2 0 0
Total Radium_ 47 0.75 - 2.65 1.89 5 6.2 0 0

Th-230 47 0.76-4.34 1.56 5 6.2 0 0

Th-232 47 043-1.37 0.95 5 6.2 0 0

U-238 47 1.20-7.43 152 30 120 0 0
[NOTE: Radiological contaminants are fisted in pCi/g.

DOE/OR/21548-907, Rev. 0



$C-23202.U w .
$C-2301-U
sc-m-s s
$C.23204-5-1§
§C-23204-5-01
§C-23204-5-252
$C-23204-C
$C-23204-C-1$
$C-23204-C-R5)
$C-23204-C-01

‘Y\:\f;‘

-~
A
AN ar,

[are
» o>
<

3

<
SR PN

AN
PSS

'3
ey v £y v e

SARAANAN

R R I A
RS RANM BN A IS
AANATINANCAA A AN,
WMWYV N s
AAY A AA
IR

>

o
s \\\)

’
«

~

<

o ey
Voxy N
AL A

A !,

< "

7 \'y\/v;yv(\r)vV\\v,« A

XAACAR; A X ANX xR (AN LR RARY
"\A A ’ <\ A

N SN Ly T SN
VaA < Vl'\A-‘.'}M 2N,
BRI NTC P N 2% 979 o 0 ~

3
N y N )\,\
x> e N YR ARy &

PRI DAL A A

NOTE: SAMPLES $C-23203-5-HS01 THROUGH $C-23203-5-HS04,
5C-23204-C-HS01 THROUGH 5C-23204-C-HS04,
5C-23204-5-HS501 THROUGH $C-23204-5-HS04,
5C-23212-5-H501 THROUGE $C-23212-5-HS5WM4,
5C-23213-5-H501 THROUGH $C-23213-5-H504, AND
5C-23110-5-H501 THROUGH $C-23110-S-HSW4 ~
ARE SET APPROXIMATELY 1.5 METERS FROM
THEIR ASSOCIATED PARENT SAMPLES.

* DESIGNATES TNT SAMPLES
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Table 4 -13

Summary of CU232
cu 232 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [I] As [:| 07/ 20/00

CLEANUP STANDARD Esum\ce Dsuasmﬂcs
EACH 100m’* < cRnEmmmygs D NO

or [
o[ |

Ra-228 |I|
Th-230 IZ]

Th232 [ X_] n_] LOCATION DESCRIPTION: This CU represents the
u2ss[_ X | PAH[ ] northem portion of Raffinate Pit 3.
pos [
Reference Figure: 4-13 TNT [ X_]
WALKOVER SURVEY INFORMATION
BACKGROUND: 5,000 - 20,000 cpm FINAL SURVEY(S) BELOW

(shieiding may have been used on a case-by-case basis)
DATE(S) SCANNED: 03/01/99; 03/18/99; 05/24/99; 06/04/99; 06/10/99; 07/1 6/99; 07/22/99; 07/23/99; 07/23/99; 07/25/99;

1.5 X BACKGROUND ?

[X]Yes [Ino

07/30/99; 04/29/00

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES <ALARA? [ X |YES [ Ino
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : (2] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [Ino

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-19 and RPX-21. (2) The northwest comer of pit 3.raqu'nd

several sampling events in order to sequence work within the pit. In addition to routine confirmation samples,

lifts of soil were removed and stockpiled, with the exposed surfaces being sampled (identified by the suffix -A or -B)

fo determine disposition. (3) Two utility sample locations, SC-23201-U and SC-23202-U, were added fo represent

excavations where contaminated material was identified visually during excavation and removed.

(4) SC-23201-S was resampled due fo possible recontamination by nearby

remediation activities. (5) FiveTh-230 hotspots were identified at SC-23203-S, SC-23204-C, SC-23212-S,

SC-23213-S, and SC-23110-S. Al failed the hotspot nde and were excavated and resampled.

(6) After confirmation, a TNT stockpile was created within the boundaries of CU232 from soils excavated from

Ash Pond. After the stockpile was removed, iwelve locations that fell within the fooltprint of this .

stockpile were resampled for TNT only. One of the locations, SC-23214-S, was identified as a TNT hotspot and

ALARA COMMITTEE ACTION - None

ORISE ACTION - None

CU SUMMARY DATA
Ra-226 52 0.31-1.79 0.92 5 6.2 0 0
Ra-228 52 042-1.36_ 0.82_ 5 6.2 0 0

Total Radium 52 0.76 -2.77 174 5 6.2 0 0
Th-230 52 0.84 - 5.51 2.02 5 6.2 2 0
Th-232 52 043-1.39 0.84 5 6.2 0 0

U-238 52 124-194 2.71 30 120 0 0
TNT 12 0.12 - 3.40 0.84 14 140 0 0

[NGTE. Radiological contaminants are listed in pC¥g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-14 Summary of CU233

Ccu 233 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc Ra-226 [I] As[ ] 11/ 30199
Ra-228 II] Cr [:] CLEANUP STANDARD ACE msmsmncs
ma[X] [ ] | mevem<owmmTes [

Th232[ X | n_] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PaH[ ] northem portion of Raffinate Pit 3.
pcs ]
Reference Figure: 4-14 TNT [ X_]

WALKOVER SURVEY INFORMATION

BACKGROUND: 6,000 - 11,000 cpm FINAL SURVEY(S) BELOW
(shieiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? IZIYES DNO

DATE(S) SCANNED: 06/04/99; 07/16/99; 07/22/99; 11/12/99

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X']JYES [Ino
SAMPLE LOCATIONS : [(327]

HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF '
UTILITY SAMPLES : [ ] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [Ino

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-49, RPX-38, and RPX-39. (2) One Ra/Th-230 hotspot

was identified at SC-23320-S. The hotspot was excavated and resampled. (3) During excavation of a sump near

the northeast comer of raffinate pit 3, a twelve inch transite pipe was uncovered. The pipe and surmounding

soil were scanned and showed no signs of radiological contamination, but purple stained soil around the pipe

proved to be contaminated with nitroaromatics. The pipe and associated contaminated soil were removed and

3 locations (one pianned grid point at SC-23301-S and two new locations at SC-23301-C and SC-23301-U)

were sampled for nitroaromatics. (4) Al final resulls are below subsurface criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 40 0.32-323 0.95 5 16.2 0 0
Ra-228 40 042-135 0.93 5 16.2 0 0

Total Radium 40 121-443 1.88 5 16.2 0 0
[ Th-230 40 0.84-10.3 190 5 16.2 2 0
[ Th-232 40 043-138 0.95 5 16.2 0 0

U-238 40 0.97 - 7.43 161 30 ~120 0 0
— TINT 3 0.34-350 1.61 140 1400 0 0

[NOTE: Radiological contaminants are fisted in pCilg._ Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-15 Summary of CU234

Ccu 234 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc Ra-226 II] As [:| 07/ 20/00
Ra-228 [ X | e[ ] CLEANUP STANDARD Dsunncs msuasuamce
maw[X] P[] | ewwenccamwes [ Jwe

Th-232 [ X_] n_] LOCATION DESCRIPTION: This CU represents the
u23s[_ X | PAH[ ] northern portion of Raffinate Pit 3.
pca [ ] . :
Reference Figure: 4-15 TNT [ X ] .

WALKOVER SURVEY INFORMATION

BACKGROUND: 10,000 - 11,000 cpm FINAL SURVEY(S) BELOW
(shwelding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO

DATE(S) SCANNED: 07/22/99; 07/23/99; 07/05/00; 07/09/00

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X ]YES [ no
SAMPLE LOCATIONS : [307]

HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X |YES [ Ino

GENERAL COMMENTS - (1) Pianned confirmation grid points represent RPX-19, RPX-21 and RPX-39. (2) During clean excavation afler the
CU had been released, TNT contamination was discoverad. The contaminated sod was excavated and five of the
confirmation grid points that fell within the excavated area were resampled for TNT. (3) Nitroaromatic soil
was stockpiled and treated within the boundaries of this CU. Since the material was identified as a RCRA waste,
The 2,4-DNT results were Jess than the detection kmit. The TNT resuls are included in the summary stalistics.

(4) Al final results are below criteria.
ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 34 0.61-3.23 0.93 5 16.2 0 0
Ra-228 34 038-144 0.89 5 16.2 0 0

Total Radium 34 1.10-443 — 183 5 16.2 0 0
Th-230 34 0.83-9.09 2.47 5 16.2 4 0
Th-232 34 0.39-148 0.91 5 162 0 0

U-238 34 0.97-743 148 30 120 0 0|
TNT 13 0.06 - 1.30 0.27 140 1400 0 0

[NOTE: Radiotogical contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Ra-228 [I]
Th-230 [_T_]

Table4-16 Summary of CU235
cu 235 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 (I] As[ ] 06/ 22/00

-
P[]

CLEANUP STANDARD ESURFACE Dsuasummce
EACH 100m? < cnn'enu‘lmygs D NO

Th-232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PAH[ ] northemn portion of Raffinate Pit 3.
P[]
Reference Figure: 4-16 TNT[ X ]
WALKOVER SURVEY INFORMATION
BACKGROUND: 9,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(stweiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? IIIYES |:|NO
DATE(S) SCANNED: 07/22/99; 07/25/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X']YES [ no
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [x]no
TOTAL # OF
UTILITY SAMPLES : (o] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [Ino

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-21 and RPX-39. (2) Four Th-230 hotspots were identified

ORISE ACTION - None
ALARA COMMITTEE ACTION - None .

at SC-23413-S, SC-23503-S, SC-23517-S, and SC-23520-S. All hotspots were excavated and resampied.

(3) During clean excavation after the CU had been released, TNT contamination was discovered. The
contaminated soil was excavated and those confirmation grid points that fell within the excavated area

were resampled for TNT. (4) Nitroaromatic soil was stockpiled and treated within the boundaries of this CU.
Since the material was identified as 8 RCRA waste, those grid locations within the footprint of this treatment area
were resampled for TNT and DNT. The 2,4-DNT results were less than the detection kimit and the TNT results
are included in the summary statistics. (5) AN final results are below criteria.

CU SUMMARY DATA
Ra-226 30 0.29 - 2.61 0.83 5 62 0 0
Ra-228 30 0.44- 151 0.90 5 6.2 0 0

[ Total Radium 30 0.77-383 _ 174 5 62 0 0 |
Th-230 — 30 0.83-5.04 165 5 6.2 1 0

[ Th-232 30 —045-155 0.92 5 62 | 0 | ©

U-238 30 1.16-3.12 137 30 120 0 0
TNT 3 0.06 - 1.30 0.41 14 140 0 0

INOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table 4 - 17

Summary of CU236
cu 236 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X ] As 09/ 02/99
Ra-228[ X | cr[ X] CLEANUP STANDARD [ X JsurFace [ Jsuesurrace
mao[X] P[] | ot commeXes [ o
Th232 [ X_] n[x] LOCATION DESCRIPTION: This CU represents the
u23s[_ X | PAH[ X] northern portion of Raffinate Pit 4.
pce [ X ]
Reference Figure: 4-17 INT [ X]
WALKOVER SURVEY INFORMATION
BACKGROUND: 6,000 - 23,000 cpm FINAL SURVEY(S) BELOW
(stweiding mayy have been used on a case-by-cass basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 02/14/99; 02/17/99; 02/19/99; 03/29/99; 07/23/99; 08/23/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ]YES [Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [ Jno

GENERAL COMMENTS - (1) The boundary for this CU was expanded to include an adjacent area where contaminated soils had to be

removed o the 1954 elevations. Samples collected upon removal to the 1954 elevations are identified by the

suffix -01.' (2) One Ra/Th-230 hotspot was idertified at SC-23626-S. The hotspot was excavated

and resampled. (3) Al final results are below criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
As 27 44-143 8.24 45 75 0 0
Cr 27 75-264 16.35 90 110 0 0
Pb 27 84-284 . 15.54 240 450 0 0
Tl 6 17-66 3.48 16 20 0 0
[ Ra226 69 0.30-254 1.08 5 6.2 0 0
Ra-228 69 0.33-1.95 09 5 62 0 )
“Total Radium 69 069-4.15 197 5 6.2 0 0 |
Th-230 69 0.33-2.71 138 5 6.2 0 0
Th-232 69 0.34-2.00 0.92 5 6.2 0 0
U-238 69 0.93-19.10 294 30 120 0 )
PAH 27 00-15 0.13 0.44 56 3 0
PCB 27 00-23 0.10 065 8 1 0
TNT 27 | results < detection limit N/A 14 140 0 0

|NOTE: Radiological contaminants are fisted in pCig. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-18 Summary of CU237
cu| 237 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X | As[ X ] 09/ 02/99
Ra-228 [ X | cr[[ X ] CLEANUP STANDARD [ X Jsurrace [ Jsussurrace
Th-230[ X ] o[ ] EACH 100m’ < CRITERIA?EYEs D NO
Th-232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PaH[ ] northem portion of Raffinate Pits 3 and 4.
Pos [ ' '
Reference Figure: 4-18 N[ | -

WALKOVER SURVEY INFORMATION

BACKGROUND: 5,000 - 18,000 cpm FINAL SURVEY(S) BELOW

(shieicing may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO

DATE(S) SCANNED: 01/28/99; 03/01/99; 05/08/99; 06/10/99; 07/27/99; 08/12/99; 08/23/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ]YES [Jwno
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [X]no

TOTAL # OF
UTILITY SAMPLES : (o] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [ no

GENERAL COMMENTS - (1) Planned confimation grid points represent RPX-19, RPX-21, RPX-34, and RPX-42. (2) Two Th-230

hotspots were identified at SC-23719-S and SC-23721-S. The first holspot was sampled around to deternmine

size and failed the hotspot rule, therefore it was excavated and resampled. The other hotspot required two

excavation atiempts before results wers below criteria. (3) The northwest comer of pit 3 required several sampling

events in order fo sequence work within the pit. In addition o routine confirmation samples, kifts of soil were

removed and stockpiled, with the exposed surfaces being sampled (identified by the suffix -A or -B) to determine

disposition. Resamples were aiso collected on the ramp floor upon exiting the pit to ensure contaminated material

had not been tracked out of the pit.

(4) AX final results are below critena.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

As 3 6.1-76 .10 45 0 0
Cr 3 16.8-26.1 19.90 90 110 0 | o0
Ra-226 29 0.28 - 3.69 0.90 ~ 5 6.2 0 0
Ra-228 29 — 042-1.72 0.98 5 6.2 0 0
[ Total Radium | 29 0.77-522 1.88 5 62 1 0
Th-230 — 29 0.75 - 5.51 1.61 5 62 1 0 |
Th-232 29 043-1.76 1.00 5 62 0 0
U-238 29 1.14-129 183 30 120 0 0

[NOTE: Radiological contaminants are listed in pC¥g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-19 Summary of CU238
cu| 238 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Rez[ X ] As[X]

Ra-228 |I|
Th-230 |I|

or [ X]
Po[ ]

09/ 03/99
CLEANUP STANDARD msunncs Dsuasunuce
EACH 100m? < cmmmmygs D NO

Th-232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[_ X | PAH[ ] northem portion of Raffinate Pit 3 and the common berm.
rca ]
Reference Figure: 4-19 T[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 5,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(shwelding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? [X]ves [Ino
DATE(S) SCANNED: 01/28/99; 05/08/99; 08/23/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X JYES [ Ino
SAMPLE LOCATIONS : [[32]
HOTSPOTS REMAINING? [ X JYES [ Ino
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X JYES [ no

(1) Pianned confirmation grid points represent RPX-19, RPX-21, and RPX-34. (2) Seven Th-230 hotspots were

identified: SC-23517-S; SC-23719-S, SC-23721-S; SC-23808-S; SC-23813-S; SC-23816-C and SC-24001-S.

Additional samples were collected around four of these fo determine if they met the hotspot nde. Only one

location, SC-23816-C, passed and did not require additional excavation. The remaining 6 were excavafed and

resampled. Due o scattered contamination encountered within the berm, most of the berm in this area was

removed as contaminated until reaching the in-situ design depths. Therefore, many of the locations were

resampled and given the RS’ suffix and not the -01' suffix used often in the other CUs to represent the

1954 topo surface.

(3) All final resuits are below criteria, with the exception of the above mentioned Th-230 hotspot.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
As 3 62-7.8 7.17 45 75 0 0
Cr 3 16.8-258. 21.0 90 110 0 0
Ra-226 32 0.30-312 __ 091 5 6.2 0 0

Ra-228 32 044-182 0.99 5 6.2 0 0
Total Radium | 32 0.79-370 1.90 5 6.2 0 0
Th-230 32 0.75-7.94 1.85 5 62 2 1
Th-232 32 0.45-187 1.01 5 62 0 0
U-238 32 0.86 - 1.91 1.31 30 120 0 0

INOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002

Table 4 - 20 Summary of CU239

DATE RELEASED FOR UNRESTRICTED USE:
10/ 05/99
CLEANUP STANDARD msuRFAcE Dsussunﬂce

EACH 1oom’<cm'rER|A7myss D NO

Ccu 239 RU 21

coc Ra;226 |I|
Ra-228 E Cr
Th-230 [I]

r

'_-...

Th-232 [ X_] n[_] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PaH[ X ] northemn portion of Raffinate Pits 3 and the common berm.
P[] ' '
Reference Figure: 4-20 T[] .
WALKOVER SURVEY INFORMATION
BACKGROUND: 5,000 - 23,000 cpm FINAL SURVEY(S) BELOW
(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? IZ'YES [:INO
DATE(S) SCANNED: 01/29/99; 04/27/99; 05/08/99; 07/23/99; 08/23/99; 09/25/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X JYES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [ X ]YES [Ino
TOTAL # OF
UTILITY SAMPLES : (<] ADDITIONAL EXCAVATION REQUIRED? [ X |YES [ Ino

GENERAL COMMENTS - (1) Pianned confimation grid points represent RPX-18, RPX-19, RPX-21 and RPX-39. (2) Five Th-230 hotspots

were identified at SC-23903-S; SC-23904-S-01; SC-23905-S; SC-23913-S; and SC-23919-S. Four of these hotspots

were excavated and resampled. Samples collected around SC-23904-S-01 determined the hotspot size met

the hotspot ne. No further excavation was required. The hotspot calculation is presented in Appendix E.

(3) One Th-230/Ra hotspot was identified at SC-23908-S. This hotspot was excavated and resampled.

(4) Four utility samples identified as SC-23901-U thru SC-23904-U were collected after removal of a transite pipe.

(5) Two locations (SC-23823-S and SC-23904-S) were resampled due o possible recontamination.

(6) AX final resuits are below criteria, with the exception of the remaining hotspot.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 42 0.25-1.26 0.87 5 6.2 0 0
Ra-228 42 0.39-1.92 082 5 6.2 0 0
Total Radium 2 0.72-3.18 169 5 62 0 0
Th-230 42 0.68-9.14 185 5 6.2 4 1
Th-232 42 — 0.40-197 0.84_ 5 62 0 0
U-238 42 1.18-6.04 1.57 30 120 0 0

PAH 1 resufts < detection fimit N/A 0.44 5.6 0 0

[NOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-21 Summary of CU240
cu 240 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc As[ ]
e[

-

Ra-226 E
Ra-228 |I|
Th-230 [I]

CLEANUP STANDARD msuaﬂcs Dsuw.nncs
EACH 100m? < cnmu?myss D NO

Th232 [ X_] n[_] LOCATION DESCRIPTION: This CU represents the
u23s[ X ] PAaH[ ] central portion of Raffinate Pit 3.
pca ]
Reference Figure: 4-21 T[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 8,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(shieiing may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 06/24/99; 07/14/99; 07/22/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X JYES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [x]no
TOTAL # OF
UTILITY SAMPLES : (o] ADDITIONAL EXCAVATION REQUIRED? [ X |YES [Ino

GENERAL COMMENTS - (1) Planned confimation grid points represent RPX-21 and RPX-39.

(2) Seven Th-230 hotspots were identified at SC-23517-S; SC-23520-S; SC-24001-S; SC-24003-S;

SC-24006-S; SC-24008-S; and SC-24101-S. AN hotspotls were excavated and resampied.

(3) All final results are below criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 30 0.27 -3.12 0.97 5 6.2 0 0
Ra-228 30 0.44-164 0.98 5 6.2 0 0

 Total Radium 30 0.76 - 4.05 1.95 5 62 0 0

[ T-230 30 0.88-6.11 2.05 5 6.2 4 0

[ Th-232 30 0.45-168 1.00 5 6.2 0 0

U-238 30 0.82-2.02 134 30 120 0 0

[NOTE: Radiological contaminants are histed in pCi/g.

DOE/OR/21548-907, Rev. 0
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Table4-22 Summary of CU241
cu 241 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [I] As |:| 08/ 05/99

o

Y EACH 100m’ < camsnmmygs D NO

CLEANUP STANDARD Dsunnce msussunn\cs

GENERAL COMMENTS - (1) Planned confimation grid points represent RPX-38 and RPX-39.

Th232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PaH[_ ] central portion of Raffinate Pit 3.
rca ]
Reference Figure: 4-22 ™[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 cpm FINAL SURVEY(S) BELOW
(shieiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 06/23/99; 06/24/99; 07/22/99; 07/23/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X ] YES [no
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [Co] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [ no

(2) Four Th-230 hotspots were identified at SC-24101-S; SC-24110-S; SC-24111-S; and SC-24205-S. Al

hotspots were excavated and resampled.

(3) All final results are below subsurface criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 30 0.28 - 3.23 0.86 5 16.2 0 0
Ra-228 30 0.44-142 099 5 16.2 0 0

Total Radium 30 0.76 - 443 185 5 16.2 0 0
Th-230 —30 087-11.1 311 5 16.2 6 0
Th-232 30 0.45-146 1.01 5 162 0 0 |
U-238 — 30 1.16-2.32 1.33 30 120 0 0

|[NOTE: Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-23 Summary of CU242
cu 242 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 |I| 08/ 05/99

Ra-228 |I] Cr

Th-230 E EACH 100m? < CRITERIA?myss D NO

CLEANUP STANDARD Dsunnce msuaswms

Th-232 [ X_] n[_] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PAH[__ ] central portion of Raffinate Pit 3.
rcs ] '
Reference Figure: 4-23 INT[ ] .

WALKOVER SURVEY INFORMATION
BACKGROUND: 8,000 - 10,000 cpm FINAL SURVEY(S) BELOW

(shieisng may have been used on a case-by-Case basis) 1.5 X BACKGROUND ? IEYES DNO

DATE(S) SCANNED: 06/24/99; 07/14/99; 07/15/99; 07/16/99; 07/22/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X |YES [no
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [x]no

TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [ Ino

GENERAL COMMENTS - (1) Pianned confirmation grid points represent RPX-19, RPX-38, and RPX-39. (2) Three Th-230 hotspots were

identified at SC-22913-S, SC-24205-S, and SC-24216-S. One total radium/Th-230 hotspot was identified

at SC-23320-S. All four hotspots were excavated and resampled.

(3) Al final resuits are below subsurface criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 36 0.30-3.23 0.96 5 ] 0
Ra-228 36 041-162 0.92 5 16.2 0 0|
Total Radium | 36 0.78-4.79 1.88 5 162 0 0
Th-230 ~ 36 ~ 090-14.1 267 5 16.2 4 0
Th-232 36 0.42-1.66 0.94 5 16.2 0 0
U-238 36 1.16-7.21 155 30 120 0 0 |

NOTE- Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437

04/01/2002

Table4-24 Summary of CU243

CuU 243 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 |I| As |:| 07/ 26/99
Ra-228 |1—] e[ ] CLEANUP STANDARD msuan\ce Dsmswme
maw[X | p[_] | eacwtmtccamemsTves ]
Th232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[_ X ] PaH[ ] central portion of Raffinate Pit 3.
rca ]
Reference Figure: 4-24 T[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 8,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 06/1599; 06/23/99; 06/24/99; 07/14/99; 07/15/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X JYES [ no
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__]YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [ Ino

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-19 and RPX-38.

(2) Four Th-230 hotspots were identified at SC-24303-S, SC-24304-S, SC-24307-S, and SC-24308-S. These

hotspots were excavated and resampled.

(3) All final results are below criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 34 0.27 - 3.95 0.8 5 ] 0 0
Ra-228 34 0.41-1.53 0.84 ~ 5 6.2 0 — 0

Total Radium ~ 34 0.71-5.48 164 5 6.2 1 0

—__Th-230 34 0.89-5.74 1.66_ 5 62 1 0
Th-232 34 0.42-157 0.86 5 6.2 0 0

U-238 34 1.16-1.95 134 30 120 0 0

INOTE: Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002

Table4-25 Summary of CU24

DATE RELEASED FOR UNRESTRICTED USE:
07/ 19/99

CLEANUP STANDARD msunn\cs Dstmunnce
EACH 100m? < CRrrERIA‘lmyss D NO

Cu 244 RU 21

coc  Ra226[ X |
Ra-228 [I] Cr
Th-230 |I|

A A

GENERAL COMMENTS - (1) Ptanned confirmation grid points represent RPX-38 and RPX-39.

Th-232 [ X_] n[__] LOCATION DESCRIPTION: This CU represents the
u23s[ X ] PaH[ ] central portion of Raffinate Pit 3.
pce ]
Reference Figure: 4-25 INT[_ ]
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 cpm FINAL SURVEY(S) BELOW
(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? mYES DNO
DATE(S) SCANNED: 06/15/99; 06/23/99; 06/24/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X JYES [ Jno
SAMPLE LOCATIONS : [307]
HOTSPOTS REMAINING? [__|YES [x]no
TOTAL # OF
UTILITY SAMPLES : [Co ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [Ino

(2)One Th-230 hotspot was identified at SC-24419-S. The hotspot was excavated and resampled.

(3) All final results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 30 0.29 - 1.05 ) 5 . 0
Ra-228 30 0.42-137_ 093 5 62 0 | o
[ Total Radium 30 0.71 - 2.10. 1.64 5 6.2 0 0
—_Th-230 30 0.92-4.85 1.90 5 6.2 0 0
Th-232 — 30 0.43-1.40 0.95 5 6.2 0 0 -
[ U-238 — 30 0.82-1.34 125 30 120 | 0 0
[NGTE: Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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Table4-26 Summary of CU245
cu 245 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [ X | As[ ] 08/ 11/99

CLEANUP STANDARD msunncs Dsuasunncﬁ
EACH 100m? < chTERIA?mYEs D NO

razzs[X] o[ ]
Th-230 |I] Pb

Th-232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PAaH[ ] central portion of Raffinate Pit 3.
rca ] ‘ ‘
Reference Figure: 4-26 T[] .

WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 cpm FINAL SURVEY(S) BELOW

(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EIYES DNO

DATE(S) SCANNED: 06/23/99; 06/24/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X JYES [ Jno
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [x]Jwno

TOTAL # OF
UTILITY SAMPLES : (o] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [ Ino

GENERAL COMMENTS - (1) Ptanned confirrnation grid points represent RPX-21, RPX-38, RPX-39, and RPX-40.

(2) The location representing RPX-40 was sampled prior to reaching the design elevation. The original results

(3) One Th-230 hotspot was identified at SC-24518-S. The hotspot was excavated and resampled.

(4) AN final results are below Criferia.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 31 0.27 - 1.04 0.67 5 6.2 0 0
Ra-228 31 0.40-1.36 0.85 5 62 0 0

Total Radium 31 0.74-2.15 152_ 5 62 0 0
Th-230 31 0.92-6.11 1.62 5 6.2 1 0
Th-232 31 0.41-1.39 0.87_ 5 6.2 0 0

U-238 31 115-135 1.25 30 120 0 0

INGTE. Radiological contaminants are fisted in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-27 Summary of CU246
cu 246 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [ X | As[ X 11/ 24199

Ra-228[ X |
Th-230[ X |
Th-232 [ X_]

u-238 [ X_]

or[X]
Po[ X ]
nEx]
PAH[ X ]

CLEANUP STANDARD msunnce Dsuasmrme

EACH 1oom’<cRn'ER|A7mygs D NO

LOCATION DESCRIPTION: This CU represents the

central portions of Raffinate Pits 3 and 4.

'.- v

I em——.

pce (]
™ X ]

Reference Figure: 4-27

WALKOVER SURVEY INFORMATION

BACKGROUND: 5,000 - 23,000 cpm FINAL SURVEY(S) BELOW
(shieiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? E]YES
DATE(S) SCANNED: 01/29/99; 04/27/99; 07/23/99; 08/23/99; 09/25/99; 09/27/99

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X JYES [ no
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X |YES [no

COMMENTS - (1) Pilanned confirmation grid points represent RPX-18, RPX-19, RPX-21, RPX-38, and RPX-39. (2) Five Th-230 hotspots were
identified at SC-24604-S, SC-24610-S, SC-24616-S, SC-24617-S, and SC-23919-S. The first three were excavated and resampled
and found to still be contaminated. These areas were excavated as contaminated until reaching the 1954 topo and then resampled
again and given the suffix -01." The fourth hotspot was sampled around to determine size. It failed the hotspot rule and was therefore
excavated and resampled. The fifth Th-230 hotspot was excavated and resampled. (3) One Th-230olal radium hotspot
was identified at SC-24622-S. This hotspot was excavated and resampled. (4). Sample ID 'SC-24620-S’ was renamed
‘SC-39322-S' upon creation of CU393. (5) AR final results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Arsenic 1 10 N/A 45 75 0 0
Chromium 1 14.8 N/A 90 110 1] 0
Lead 1 129 N/A 240 450 0 0
Thallium 1 3 N/A 16 20 0 (V]
Ra-226 42 0.25-1.62 0.87 5 6.2 0 0
Ra-228 42 0.39-1.50 0.84 5 6.2 0 0
Total Radium 42 0.72-2.79 1.71 5 6.2 0 0
Th-230 42 068-4.10 1.58 5 6.2 0 0
Th-232 42 040-1.54 0.86 5 6.2 o 0
U-238 42 1.18-4.56 1.49 30 120 0 0
TNT 1 result < detection limit N/A 14 140 0 (4]
PCB 1 result < defection limit N/A 0.65 8 0 0
PAH 2 results < detection limit N/A 044 56 0 0
[NOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437

04/01/2002

Ra-228 [I]
Th-230 |I|

o[
Po[ ]

Table4-28 Summary of CU247
cu 247 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226 [ X | As[ ] 07/ 20/99

CLEANUP STANDARD msunnce DSUBSURFACE

EACH 100m? < cnrrsmmmvgs E] NO

Th-232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X ] PAH[ ] southern portion of Raffinate Pit 3.
pce [
Reference Figure: 4-28 T[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 6,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES L__lNO
DATE(S) SCANNED: 04/13/99; 0506/99; 06/02/99; 06/15/99; 07/14/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X ]YES [ no
SAMPLE LOCATIONS : [387]
HOTSPOTS REMAINING? [ |YES [XJno
TOTAL # OF
UTILITY SAMPLES : [Co ] ADDITIONAL EXCAVATION REQUIRED? [ X JYES [Ino

GENERAL COMMENTS - (1) Ptanned confirmation grid points represent RPX-19, RPX-36, RPX-37, and RPX-38. (2) One Th-230

hotspot was identified at SC-24710-S. This hotspot was excavafed and resampled. All resuits were below ALARA.

(2) 'SC-22706-S-01° was erronecusly staked and sampied before reaching the design elevation. The sample

results were not used and excavation continued until reaching the design elevation. The location was resampled

and designated with a -01-RS’ suffix. (3) Al final resuits are below Critenia.

ORISE ACTION - ORISE identified three areas with elevated readings. These areas were aufomatically excavated and resampled.

One area, SC-24716-S-RS01, required a second excavation and resampiing. All results were below ALARA.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 43 0.27 - 1.69 5 0 0
Ra-228 43 041-149 0.94 5 6.2 0 0

Total Radium 43 ~ 0.78-3.08. 183 5 6.2 0 0
[ 1h-230 43 045-5.36 1.35 5 6.2 1 0
| Th-232 43 0.42-1.53 0.96 5 6.2 0 0
[ U-238 43 022-3.36 135 30 120 0 0

|NOTE: Radiological contaminants are kisted in pCug.

DOE/OR/21548-907, Rev. 0
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Ra-228 [I]
Th-230 [I]
Th-232 [ X_]

o]
o[
]

Table4-29 Summary of CU248
cu 248 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coC  Ra-226[ X | As 06/ 15/99

CLEANUP STANDARD msunﬂce Dsuasunﬂce

EACH 100m? < cnrremvmms D NO

LOCATION DESCRIPTION: This CU represents the

u23s[ X | PaH[_ ] southem portion of Raffinate Pit 3.
pca ] ‘ '

Reference Figure: 4-29 ™NT[__] -
WALKOVER SURVEY INFORMATION
BACKGROUND: 7,000 - 9,000 cpm FINAL SURVEY(S) BELOW

(shwelding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO

DATE(S) SCANNED: 04/13/99; 06002/99; 06/03/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ] YES [Ino
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [x]no

TOTAL # OF
UTILITY SAMPLES : Co] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [Ino

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-19, RPX-36 and RPX-37.
(2) 'SC-22706-S-01° was emroneously staked and sampled before reaching the design elevation. The sample
results were not used and excavation continued until reaching the design elevation. The location was
resampled and designated with a -01-RS' suffix.
(3) Al final results are below ALARA.
ORISE ACTION - ORISE identified five areas with elevated readings. These areas were automatically excavated and resampled.
One area, SC-24818-S-RS02, required a second excavation and resampling. Al results were below ALARA.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 36 0.31-3.85 ) 5 _6. 0 0
Ra-228 36 042-1.65 0.95 5 6.2 0 0
Total Radium 36 0.73-4.39 1.92 5 6.2 0 0
Th-230 36 0.76-4.27 132 5 6.2 0 0
Th-232 36 0.43-1.69 0.97 5 6.2 0 0
U-238 36 0.80-2.44 1.31 30 120 0 0
|NGTE. Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907. Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-30 Summary of CU249
cu 249 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [Z] As |:| 07/ 20/99

Ra-228 |I|
Th-230 |I]

o[
Po[ ]

CLEANUP STANDARD msunn\cs Dsussuance

EACH 100m? < cnrrenmmygs D NO

Th232[ X_| n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PaH[_ ] southem portion of Raffinate Pit 3.
rcs ]
Reference Figure: 4-30 ™[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 9,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(shiekling may have been used on a case-by-case basis) 1.5 X BACKGROUND ? [X]ves [ Ino
DATE(S) SCANNED: 06/02/99; 06/11/39; 06/15/99; 06/23/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X |YES [Ino
SAMPLE LOCATIONS : [(30 ]
HOTSPOTS REMAINING? [ __|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [no

GENERAL COMMENTS - (1) Pianned confirmation grid points represent RPX-36, RPX-37, and RPX-38. (2) Seven Th-230 hotspots
were identified at SC-24419-S; SC-24901-S; SC-24904-S; SC-24905-S; SC-24909-S; SC-24917-S; and
SC-24919-S. AN were excavated and resampled. (3) ANl final results are below ALARA.
ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 30 0.27-3.34 . 5 . 0 0
“Ra-228_ 30 0.40-1.60 0.93 5 6.2 0 0
Total Radium 30 0.76-494 1.82 5 62 0 0
Th-230 30 0.70-3.36 1.59 5 6.2 0 0
Th-232 30 ~0.41-1.64 0.95 5 6.2 0 0
U-238 30 1.21-1.89 1.35 30 120 0 0
rNOTE: Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-31 Summary of CU250
cu 250 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc Ra-226 |I] As |:| 11/ 0299

Ra-228 [ X | e[| CLEANUP STANDARD Esunﬂce Dsussunncs
mzo[X] P[] | e <comXes [ wo

Th232 [ X_| n ] LOCATION DESCRIPTION: This CU represents the
u23s[ X ] PAaH[__ | southem portion of Raffinate Pit 3.
pcB[ ]
Reference Figure: 4-31 TNT :l

WALKOVER SURVEY INFORMATION

BACKGROUND: 6,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(shieiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? IZIYES :] NO
DATE(S) SCANNED: 06/02/99; 06/04/99; 06/11/99; 06/17/99

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES <ALARA? [ X |YES [no

SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [x]no

TOTAL # OF

UTILITY SAMPLES : [Co ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [no

GENERAL COMMENTS - (1) Ptanned confimation grid sampies represent RPX-19 and RPX-36. (2) Two Th-230 hotspots were identified

at SC-24917-S and SC-24919-S. Both hotspots were excavated and resampled. (3) One total radium/Th-230

hotspot was identified at SC-25011-S. This hotspot was excavated and resampled. (4) All final resuits were

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 28 0.33-3.34 ] 5 ] 0 0
Ra-228 28 0.45- 1.60 0.94 5 6.2 0 0
Total Radium 28 0.78-494. 183 5 62 0 0
Th-230 28 0.75-6.15 163 5 6.2 1 [
Th-232 28 046 - 164 0.96 5 6.2 0 0 -
U-238 28 0.86-214 1.35 30 120 0 0

INOTE: Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-32 Summary of CU251
cu 251 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [ X | As[ X] 10/ 12/99
Ra228[ X | cr[ X] CLEANUP STANDARD [ X JsurFace [ Jsussurrace
maw[X]  P[X] | sewsetcommaije  [Jwo
Th-232 [ X_] n[Cx] LOCATION DESCRIPTION: This CU represents the
u23s[ X ] PAH[ X ] southemn portion of Raffinate Pits 3 and 4.
pcs [ X | ' '

Reference Figure: 4-32

INT[ X ]

WALKOVER SURVEY INFORMATION

BACKGROUND: 5,000 - 23,000 FINAL SURVEY(S) BELOW
(shiekding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? [X]Jves [ Ino
DATE(S) SCANNED: 01/29/99; 04/27/99; 06/11/99; 06/17/99; 07/23/99; 09/25/99; 09/28/99

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X ]YES [ Ino

SAMPLE LOCATIONS : [32]

HOTSPOTS REMAINING? [ |YES [X]no

TOTAL # OF

UTILITY SAMPLES : [Co ] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [no

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-19, RPX-36, RPX-37, RPX-38 and RPX-39. (2) Three Th-230

hotspots were identified at SC-24518-S, SC-24901-S, and SC-25118-S. The first two were excavated and

resampled. The third one was sampled around o determine size. It failed the hotspot rule and was therefore

excavated and resampled. (3) Two total radium/Th-230 hotspots were identified at SC-25117-S and SC-24622-S.

Both hotspots were excavated and resampled.

(4) Sample ID SC-24620-S was renamed SC-39322-S upon creation of CU393.

(5) All final results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

As 3 99-21.8 ] 0 0

Cr 3 147-185 16.0 90 110 0 0

Pb 3 99-164 131 240 450 0 0

L 3 11-30 19 16 20 0 0
Ra-226 ~ 43 0.26-1.40 0.82 5 6.2 0 ~0

| Ra-228 43 0.40-1.62 0.89_ 5 6.2 0 0
Total Radium 43 0.71-282 172 5 6.2 0 0
Th-230 43 0.77-4.10 1.70 5 62 0 0
Th-232 43 041-166 0.93 5 6.2 0 0
U-238 43 1.13-4.03 1.41 30 120 0 0
PAH 3 results < detection limit N/A 0.44 56 0 ~ 0

[ PCB 3 results < detection limit N/A 0.65 8 0 0
TNT 3 results < detection limit N/A 14 140 0 0

rNOTE: Radiological contaminants are listed in pCi/lg. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437

04/01/2002

Table4-33 Summary of CU252
cu 252 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
COC  Ra226[ X | As[ X] 10/ 12199
Ra-228[ X | cr[ X] CLEANUP STANDARD [ X Jsurrace [ Jsuesurrace
Th-230 |I| Pb E EACH 100m? <cnrr|sm7myes D NO
Th232 [ X_] n[x] LOCATION DESCRIPTION: This CU represents a portion of
u23s[ X | PAH[ X ] Raffinate Pit 4.
pce [ X_]
Reference Figure: 4-33 TNT [z]

WALKOVER SURVEY INFORMATION

BACKGROUND: 11,000 - 12,000 cpm FINAL SURVEY(S) BELOW

{shwekling may have been used on a case-by-case basis) 1.5 X BACKGROUND ? mYES DNO
DATE(S) SCANNED: 09/25/99; 09/28/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X JYES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [Xno
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [__]YES [ X]no
GENERAL COMMENTS - (1) Ptanned confirmation grid points represent RPX-22 and RPX-35.
(2) Sample ID 'SC-24620-S' was renamed ‘SC-39322-S' upon creation of CU393.
(3) All final results are below ALARA.
ORISE ACTION - _None
ALARA COMMITTEE ACTION - _None
CU SUMMARY DATA
As 2 25-218 9.29 45 75 0 0
Cr 22 102-28.7 17.02 90 110 0 | ©
Pb — 22 6.1-24.3 1244 240 450 0 | 0
] 22 0.3-30 — 129 16 20 0 0
Ra-226 31 022-1.74 0.53 5 6.2 0 0
Ra-228 — 31 0.38 - 1.29 0.77 5 6.2 0 0
Total Radium | 31 — 0.65-2.19 1.30 5 6.2 0 0
Th-230 31 0.69-1.37 _ 0.96 5 6.2 0 0
Th-232 31 0.39-1.32 0.79 5 6.2 0 0
U-238 31 0.73 - 7.88 1.92 30 120 0 0
PAH 22 0.0-0.003 _ 0.01 0.44_ 56 0 0
PCB — 22 results < detection limit N/A 0.65 8 0 0
TNT 22 results < detection limit N/A 14 140 0 0

[NGTE: Radiological contaminants are isted in pCig. _Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0



. et
[
(=]
(TN . . cvre aens .
A OO AR AR s Py
.a-.nl.\ YRR SN SR v AL v,y R v ——
b \prﬁrnnv\Nz\{(;% (& CCYvr ) e w ' R “y
\A)v () .\V.V\..\(.\,.,\A\(\)A P
v nv ;(. < > e —
X N MRS - o~
v -m'\ . - gy [—]
e S IEA = o
,z.« ..\.\\, U (V)
AP IO . 3
AN
.0“\4,\« p— U sad
0% S =
>\;.\-(, - gl
AT i = S
A QO o gy b L P
<,
)AW)\V m = o =
s . —
A,
el g5 | +E|s
AR P T}
oSl = .- -
(> o L
..M.(Q = - gt [ =
3 7, - =g ey
AT = [
LS w © [ 2] %
RICA = m - —t 3
PYRE o} X -
AR o bt -
=S 2
PN S ->—t P o~
SIS
el < o od
APEr [ o
49
AvnN-A' o C — m
AR — ol=
AIEDH .
~87 ¢ @ 4 (=]
3 <7
)x\/\av L .
v..v.z\\ (=% i o
< as =] <
’ . = =
\A\/‘y\\ = =
»w..“ &3 o > m
W< v [~ =]
Aw) (>
RO
\.\HA.\\ o
A\.,n,m,“fw @
IO w
A\M/VA/)\ ’ =
Ay & . w
e P w b
<Yy o w
e w
PG
Yn

SO

0

\)‘ Af
’ SN A
vv\tv‘/"k" :’“{};v\)\",‘\',"
AAVL D)
PR (\-J\’») AT
- "~ » N .
TITLCWALTIT
150
BEEH o = ———
o} 50
R ———————

> oo
,

VoAY A ASA
Ve N X <

L4

.

a

v

o

<
A A

ST

75
28

>

NSO SRV 0% -A&.\,x 2 a0 ww.
A A S 57t NP A AN 272 A A NPy TRy L NoNe 2N LAanaan S " P
RORVINARARS LT ITRCIANCN fv:tnvr../«,./.(«\x.'.\JA(Q...:‘\V‘/\./((e Re

150




POST REMEDIAL ACTION REPORT FOR WP-437

04/01/2002

Table4-34 Summary of CU253

CcuU
cocC

253 RU

21

Ra-226 [I’
Ra-228 II]
Th-230 |I|

As[ X ]
o [X]
Po[ X |

DATE RELEASED FOR UNRESTRICTED USE:
10/ 22/99

CLEANUP STANDARD msum\cs Dsuasunncs
EACH 100m’ < CRITERIA?myEs D NO

Th-232 [ X_] n[x] LOCATION DESCRIPTION: This CU represents the
u23s[_ X | PAH[ X ] western portion of Raffinate Pit 4.
rce (X ]
Reference Figure: 4-34 TNT [ X_]
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 - 35000 _ cpm FINAL SURVEY(S) BELOW
(shweiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? IZ]YES DNO
DATE(S) SCANNED: 10/02/98; 09/25/99; 09/28/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X ]YES [ Ino
SAMPLE LOCATIONS : [327]
HOTSPOTS REMAINING? [ __|YES [x]no
TOTAL # OF '
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X |YES [ no

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-22, RPX-29, and RPX-35. An additional sample

ORISE ACTION - None
ALARA COMMITTEE ACTION - None

location, SC-25325-C, was added to represent the RPX-23 excavation. (2) One Th-230 hotspot

was identifed at SC-25307-S. The area was excavated and resampled. (3) Many locations were sampled three
times: the original sampling event (in 1998 under WP-471), a secand confwmation sampling after finding
contaminated material during clean excavation (—02' suffix), and again after completing the 1954 topo excavation
(-01' suffix). (4) AH final resulls are below criteria.

CU SUMMARY DATA

As 11 24-16.3 84 45 75 0 0
Cr 11 136-28.7 174 90 110 0 0
Pb 11 56-25.9 135 240 450 0 0
TI 1 15-55 25 16 20 0 0

[ Ra-226 49 022-42 0.93 5 6.2 0 0 -
— Ra-228 49 041-1.79 1.00 5 6.2 0 0
Total Radium 49 0.70 - 5.56 193 5 6.2 1 0
Th-230 49 0.74-5.17 1.28 5 6.2 1 0
Th-232 49 042-183 1.03 5 6.2 0 0
U-238 49 117-289 143 30 120 0 0
PAH 28 0-0.38 0.04 0.44 56 1 0
[ PCB 11 results < detection limit N/A 0.65 8 0 0
TNT 1 results < detection imit N/A 14 140 0 0

[NOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437

04/01/2002

Ra-228 [ X |
Th-230 [ X |

o[
Po[ ]

Table4-35 Summary of CU254
cul 254 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X | As[__ | 10/ 22/99

CLEANUP STANDARD msuance Dsuasunnce

EACH 100m? < CRITERIA?EIYES

[~

Th-232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PAH[ X ] western portion of Raffinate Pit 4.
pca ] | '
Reference Figure: 4-35 INT[ ] .
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 -35000  cpm FINAL SURVEY(S) BELOW
(shweiding may have been used on 8 case-by-case besis) 1.5 X BACKGROUND ? [X]ves [ Ino
DATE(S) SCANNED: 10/02/98; 09/14/39; 09/25/99; 09/28/99; 10/07/99; 10/20/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X JYES [no
SAMPLE LOCATIONS : :
HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ |YES [X]no

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-22, RPX-27, RPX-29 (1954 topo) , and RPX-30. RPX-27 was

excavated along with RPX-29, therefore the resampled locations within the two RPXs have the -01° suffixes.

(2) Many locations were sampled three times: the original sampiing event (in 1998 under WP-471),

a second confirnation sampling after finding contaminated material ("-02’' suffix), and again after completing

the 54 fopo excavation (-01' suffix). (3) ‘SC-25401-C’ was ermoneously staked and sampled before

reaching the design elevation. The sample results were not used and contaminated excavation continued unti

reaching the design elevation. The location was resampled and designated with a -RS’ suffix.

(4) AN final results are below critena.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 46 0.24 - 1.46 0.89 5 6.2 0
[ Ra-228 46 043-155 102 5 62 0
Total Radium 46 ~ 083-2.78 1.92 5 6.2 0
Th-230 46 0.71-211 1.09 5 6.2 0
Th-232 46 0.44-159 1.05 5 6.2 0
U-238 46 0.82-317 1.49 30 120 0
~ PAH 18 00-11 02 0.44 56 3

[NGTE: Radiological contaminants are fisted in pCi/g. _Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002

Table 4 - 36 Summary of CU255

Cu 255 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc Ra226[ X | As[ | 10/ 28/99
Ra-228 [ X | e[| CLEANUP STANDARD Esuance Dsussunncz
Th-230 IE Pb D EACH 100m? < CRITERIA?EYEs D NO

Th232 [ X_] n_] LOCATION DESCRIPTION: This CU represents the

u23s[ X | pPAaH[__ ] southem portion of Raffinate Pit 4.
Pos [
Reference Figure: 4-36 ™[]

WALKOVER SURVEY INFORMATION

BACKGROUND: 10,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(shieldng rmay have been used on a case-by-case basss) 1.5 X BACKGROUND ? [X]ves [Ino

DATE(S) SCANNED: 09/28/99; 10/07/99, 10/11/99

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X ]YES [no
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [ XJno
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [ no

GENERAL COMMENTS - (1) Planned confimation grid points represent RPX-22. (2) Three Total Ra/Th-230 hotspots were identified at
SC-25512-S, SC-25513-S, and SC-25514-S. ANl were excavated and resampied. (3) Al final resuits were
below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

0.22-1.23 0.55

Ra-226 33 5 } 0 0

Ra-228 33 0.41-1.21 0.77 5 6.2 0 0

Total Radium 33 0.70-2.19 1.32 5 6.2 0 0

Th-230 33 0.74-2.34 1.16 5 6.2 0 0

[ Th-232 33 042-124 0.79 5 6.2 0 0

U-238 33 1.15-9.50 3.39 30 120 0 0
[NGTE: Radiological contaminants are ksted in pCVg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/0172002
Table 4 -37 Summary of CU256
cul 256 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X | As[___] 10/ 29/99

-

CLEANUP STANDARD Esunmcs Dsuasuan\cs

Th230[ X ] Po[ | EACH 100m? < cnrrenu\?mygs D NO
Th232 [ X_] n__] LOCATION DESCRIPTION: This CU represents the
U-238 |I| PAH I:] southern portion of Raffinate Pit 4.
pca ]
Reference Figure: 4-37 ™[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(shiekling may have been used on a case-by-case besis) 1.5 X BACKGROUND ? IZ'YES DNO
DATE(S) SCANNED: 09/25/99; 10/07/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X | YES [ Ino
SAMPLE LOCATIONS : [30]
HOTSPOTS REMAINING? [__]YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ YES [Xno

GENERAL COMMENTS - Pianned confirmation grid points represent RPX-22.

Al results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

Ra-226 30 . 5 . 0 0

Ra-228 30 0.38-1.23 0.78 5 6.2 0 0

| Total Radium 30 0.66-2.19 1.36 5 6.2 0 0

~ Th-230 ~30 082-144 1.09 5 6.2 0 0

Th-232 30 0.39-1.26 0.80 5 6.2 0 0

U-238 30 1.18-9.13 521 30 120 0 0
|[NGTE: Radiological contaminants are ksted in pCig.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4 -38 Summary of CU257
cu| 257 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X | As[__ | 10/ 28/99

Ra228[ X |
230 [ X ]
Th232[ X_]

o[
-
-

CLEANUP STANDARD msunncs Dsussuancs
EACH 100m? < CRITERIA7EYE3 D NO
LOCATION DESCRIPTION: This CU represents portions of both

u23s[ X | pPaH[__ ] Raffinate Pits 3 and 4.
pcs ]
Reference Figure: 4-38 INT[__]
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 - 23,000 __cpm FINAL SURVEY(S) BELOW

(sheeiding may have been used on & Case-by-Case basis) 1.5 X BACKGROUND ? [X]ves [Ino

DATE(S) SCANNED: 01/29/99; 07/23/99; 09/25/99; 10/07/99; 10/18/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ] YES [ Ino
SAMPLE LOCATIONS : [(30]

HOTSPOTS REMAINING? [ JYES [X]no

TOTAL # OF
UTILITY SAMPLES : o] ADDITIONAL EXCAVATION REQUIRED? [ X ] YES [Jno

GENERAL COMMENTS - (1) Planned gnd points represent RPX-19 and RPX-22. (2) Three hotspots were identified.

Two Th-230 hotspots were located at SC-25117-S and SC-25118-S. Both areas were excavated and resampled.

One total Ra/Th-230 holspot was located at SC-25704-S. This area was excavated (o the RPX-19 design

elevation (1954 topo) and then resampied. The resample ID was given the -01' suffix instead of an -RS’ to be

consistent with the identification of other 54-topo samples. (3) All final results are below criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 37 0.26 - 1.11 0.73 5 6.2 0 0
Ra-228 37 0.43-162 097 5 6.2 0 0

Total Radium 37 0.72-2.73 171 5 6.2 0 0
Th-230 — 37 0.76 - 3.70 124 5 6.2 0 0
Th-232 37 044-166 0.99 5 6.2 0 0

U-238 37 117-648 419 30 120 1 0

INOTE Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table 4 -39 Summary of CU258
cu| 258 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X | As[__ | 09/ 30/99

&[]
P[]

CLEANUP STANDARD msunnce Dsuasunnce

EACH 100m’ < cRnERuwmygs D NO

™-232[ X} n__] LOCATION DESCRIPTION: This CU represents the southwest
u23s[ X | PaH[ ] comner of Raffinate Pit 3.
rcs ]
Reference Figure: 4-39 TNT :l
WALKOVER SURVEY INFORMATION
BACKGROUND: 5,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(shweking mey have been used on 2 Case-by-Case basis) 1.5 X BACKGROUND ? [X]ves [ no
DATE(S) SCANNED: 04/27/99; 06/04/99; 06/11/99; 06/15/99; 06/17/99; 07/23/99; 09/27/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X |YES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [ no

GENERAL COMMENTS - (1) Planned grid points represent RPX-19 and RPX-36. (2) Two hotspots were identified.

The first was a Th-230 hotspot at SC-25118-S. The hotspot was sampied around fo defermine the size.

it fadled the hotspot nie. The area was excavated and resampiled. The second was a total radium/Th-230

hotspot at SC-25011-S. This aree was excavefed and resampled.

(3) All final results are below criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 42 0.28 - 1.14 0.77 5 6.2 0 0
Ra-228 42 0.44 - 1.41 0.92 5 6.2 0 0

Total Radium 42 0.77-2.34 1.68 5 6.2 0 0
Th-230 42 0.76 - 5.56 1.59 5 6.2 1 0

[ Th-232 42 0.45-1.45 0.94 5 6.2 0 0
U-238 42 0.86-4.76 1.40 30 120 0 0

[NOTE: Radiological contaminants are ksted in pCUg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-40 Summary of CU259
cu 259 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 ['zj As :l 11/ 09/99

Ra-228[ X |
230 [X]

o[
Po[ |

CLEANUP STANDARD Esuan\ct-: Dsuasunnce
EACH 100m? < cnrrsnwzmygs D NO

-

Th232 [ X_] n__] LOCATION DESCRIPTION: This CU represents an area south
u2ss[ X ] PaH[__ ] of Raffinate Pit 3.
pce [ X ]
Reference Figure: 4-40 ™[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 6,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(stwekdng may have been Used on & Case-by-case bass) 1.5 X BACKGROUND ? [X]ves [no
DATE(S) SCANNED: 06/04/99; 07/03/99; 09/27/99; 10/12/99; 10/25/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ]YES [no
SAMPLE LOCATIONS : 35 ]
| HOTSPOTS REMAINING? [__|YES [x]no
TOTAL # OF
UTILITY SAMPLES : [Co] ADDITIONAL EXCAVATION REQUIRED? [ X | YES [ Ino

GENERAL COMMENTS - (1) Ptanned grid points represent RPX-19 (1954 fopo) and RPX-43. (2) Two locations (SC-25901-S-RS and
SC-25902-S-RS) were mistakenly given the suffix of -RS’ which identifies them as resampies. These locations
were only sampled once and should have been identified with the original ID (SC-25901-S and SC-25902-S).
(3) Four Th-230 hotspots were identified at SC-25904-S; SC-25909-S; SC-25910-S; and SC-25912-S.

These areas were further excavated and resampled. (4) All final results are below critena.
ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

35 T 0.26-1.23

Ra-226 5 ] 0 0
Ra-228 35 0.44-1.40 0.85 5 6.2 0 0
Total Radium 35 0.70-2.29 1.66 5 6.2 0 0
Th-230 35 0.74-556 148 5 6.2 1 0
Th-232 35 045-144 0.87 5 6.2 0 0
U-238 35 123-1.59 134 30 120 0 0
PCB 4 results < detection limit N/A 065 8 0 0
INOTE Radiological contaminants are listed in pCilg. Chemical contaminants are fisted in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-41 Summary of CU260
cu|l 260 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X | As[__] 11/ 09/99
Ra-228[ X | e[ ] CLEANUP STANDARD [ X Jsurrace [ Jsussurrace
mz[X] P[] | s [ w
Th232 [ X_] n_] LOCATION DESCRIPTION: This CU represents southem areas
u2ss[ X | PAaH[ ] the Raffinate Pits Work Zone.
pce [ X ]
Reference Figure: 4-41 ™[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 8,000 - 11,000 cpm FINAL SURVEY(S) BELOW
(shieking may heve been Lsed on a Case-by-Case basis) 1.5 X BACKGROUND ? [X]YEs [Ino
DATE(S) SCANNED: 10/11/99; 10/12/99; 10/19/99; 10/25/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X JYES [Ino
SAMPLE LOCATIONS : [30]
HOTSPOTS REMAINING? [ |YES [X]Jno
TOTAL # OF
UTILITY SAMPLES : [Co ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [ Jno

GENERAL COMMENTS - (1) Planned grid points represent RPX-19 (1954 topo), RPX-22 and RPX-43. (2) Location SC-25801-S

was mistakenly given the suffix of RS’ which identifies it as a resample. This location was sampied only

once and should have been identiied with the originel ID (SC-25801-S).

(3) Two Th-230 hotspots were identified at SC-25909-S and SC-26015-S. These areas were further excavated

and resampled. (4) Al final results are below criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 0.26 - 1.32 ) 5 6.2 0 0
Ra-228 31 0.42-1.96 1.01 5 6.2 0 0
Total Radium 31 0.68-3.28 168 5 6.2 0 0
Th-230 31 0.72-3.75 1.47 5 6.2 0 0
Th-232 31 043-2.01 1.04 5 62 0 0
U-238 31 114-64.8 3.75 30 120 1 0
PCB 4 0.0-0.54 0.14 0.65 8 0 0

i_NOTE'Radldogm“IwnmsmlmhpéVg.MI contaminants are kisted in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-42 Summary of CU261
cu 261 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 E As |:| 10/ 28/99

Ra-228 E
230 [X]

o
-

CLEANUP STANDARD ESURFACE Dsuasuancs

EACH 100m? < CRITERIA‘rmYEs D NO

™232[ X_] n__] LOCATION DESCRIPTION: This CU represents the southemn
u23s[ X | PaH[ ] portion of Raffinate Pit 4.
pce[__ |
Reference Figure: 4-42 TNT :
WALKOVER SURVEY INFORMATION
BACKGROUND: 8,400 - 10,000 cpm FINAL SURVEY(S) BELOW

(shieking may have been used on & case-by-case basis) 1.5 X BACKGROUND ? [X]ves [Jno

DATE(S) SCANNED: 10/13/99; 10/19/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ] YES [ Ino
SAMPLE LOCATIONS : [(30]

HOTSPOTS REMAINING? [__|YES [X]Jno

TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [__]YES [X]no

GENERAL COMMENTS - Pianned grid poinis represent RPX-22. ANl final results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
30 0.24 - 0.94 5 . 0 0
Ra-228 30 0.39-1.23 0.87 5 6.2 0 0
Total Radium ~30 0.65-2.01 1.36 5" 6.2 0 0
Th-230 30 0.73-196 1.09 5 6.2 0 0
Th-232 30 0.40-1.26 0.89 5 6.2 0 0
U-238 30 1.13-9.12 3.39 30 120 0 0

|NGTE: Radiological contaminants are fisted in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002

Table4-43 Summary of CU262

Ccu 262 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

COC  Ra226 (Z] As[ ] 10/ 28/99
Ra-228 [ X | e[ ] CLEANUP STANDARD msunmcs Dsussunn\cs
mao[X] ] | e ccmmmuXe ] wo

Th232 [ X_| n__] LOCATION DESCRIPTION: This CU represents the southem
u2ss[ X ] PAH[ ] portion of Raffinate Pit 4.
pos [
Reference Figure: 4-43 TNT :

WALKOVER SURVEY INFORMATION

BACKGROUND: 10,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(shvelding may have been used on a case-by-case besis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 09/14/99; 10/07/99; 10/18/9; 10/20/99; 10/11/00

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X | YES [ Ino
SAMPLE LOCATIONS : [35 ]

HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [__|YES [X]no

GENERAL COMMENTS - (1) Planned grid locations represent RPX-22.
(2) Sampie location SC-26215-C was added fo represent RPX-24.
(3) Al final resuits are below ALARA.

ORISE ACTION - ORISE wakked over CU262 on 10/01/99 and identified four locations with elevated readings. Two of these
locations exceeded criteria for radium and thorium, the results for the other two locations were bejow ALARA.
The first two locations were excavated and resampled. One of the locations (SC-26218-S-+HS02) which had resuits
below ALARA, was inadvertantly excavated arx resampiled. Resample results were used in the summary statistics.
Final results were below ALARA.
ALARA COMMITTEE ACTION - None

35 ) 5 . 0 0

Ra-228 35 0.42-133 0.89 5 6.2 0 0

[ Total Radium 35 0.70-2.06 143 5 6.2 0 0

Th-230 35 0.65-3.45 125 5 6.2 0 0

Th-232 35 0.43-1.36 0.91 5 6.2 0 0

U-238 35 1.09- 145 2.79 30 120 0 0
[NGTE: Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev.0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4 -44 Summary of CU263
cul 263 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X | As[__ ] 11/ 24/99

Ra-228 II]
30 [X]

o
P[]

CLEANUP STANDARD msunnce Dsuasunﬂce
EACH 100m? < CRITERIAEVES E] NO

Th232 [ X_] n[__] LOCATION DESCRIPTION: This CU represents the southem
u23s[ X | PaH[ X ] portion of Raffinate Pit 4.
pca ]
Reference Figure: 4-44 TNT :]
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 - 35,000 cpm FINAL SURVEY(S) BELOW
(shisking mey have bean Used on & Case-by-case basi) 1.5 X BACKGROUND ? [XJves [Cno
DATE(S) SCANNED: 10/02/98; 08/30/99; 09/14/99; 09/28/99; 10/07/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X |YES [Ino
SAMPLE LOCATIONS : [(327]
HOTSPOTS REMAINING? [__]YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [ Ino

GENERAL COMMENTS - (1) Planned grid locations represent RPX-28 and RPX-29 (1954 fopo). (2) The oniginal sample for location

SC-26320-S insdvertently omilted PAH, therefore this location was resampied for PAH only. (3) Many locations were

sampiled three times: the oniginal sampling event (in 1998 under WP-471), a second confirmation sampling

event after finding contarmmated material during clean excavation (-RS’ suffix), and again after completing the

1954 topo excavation (-01° suffix).

(4) AR final results are below criteria.

ORISE ACTION - ORISE waked over CU263 on 10/01/99 and identified three locations with elevated readings. Two of these

locations exceeded criteria for radium and thonium, the third one was a thorium hotspot. All three

jocations were excavated and resampled. Final resuits were below ALARA.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 50 0.28 - 1.59 . 5 } 0 0
Ra-228 50 0.42-1.81 0.99 5 6.2 0 0

" Total Radium 50 0.75-294 187 5 6.2 0 0
Th-230 50 069-255 1.08 5 6.2 0 0
Th-232 50 043-1.86 1.01 5 6.2 0 0
U-238 50 113-2.12 142 30 120 0 0

~ PAH 15 00-16 0.23 0.44 56 3 0

|NGTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg. -

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002

Table4-45 Summary of CU264

cu 264 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc  Ra226[ X | As[ ] 10/ 28/99
Ra-228[ X | e[ ] CLEANUP STANDARD msuaﬂcs Dsuasunncs
maso[X] P[] | oo Tes [ w

n[_]

Th-232 [___X__:I LOCATION DESCRIPTION: This CU represents the southemn

u23s[ X | PaH[ X portion of Raffinate Pit 4.
poa [
Reference Figure: 4-45 TNT :

WALKOVER SURVEY INFORMATION

BACKGROUND: 12,000 cpm FINAL SURVEY(S) BELOW
(stwelding mey have been used On a case-by-case besis) 1.5 X BACKGROUND ? EYES l:]NO

DATE(S) SCANNED: 08/30/99; 09/14/99; 09/28/99

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES < ALARA? [ X ]YES [Ino
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [ |YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X JYES [no

GENERAL COMMENTS - (1) Planned grid locations represent RPX-22, RPX-25, RPX-28, and RPX-29 (1954 topo).
(2) Many locations were sampied three times: the oniginal sampling event (in 1998 under WP-471), a second
confirmation sampiing event afler finding contaminated materisl during clean excavation (-RS' suffix), and
again after complsting the 54 topo axcavation (-01' suffix).
(3) Al final results are below criteria, with the exception of the one ORISE hotspot identified (SC-26403-S-+S02)
which exceeded criteria, but met the hotspot nile. See fext below.

ORISE ACTION - ORISE walked over CU264 on 10/01/99 and identified eight locations with elevated readings. AH locations
were ssmpied by the PMC. Sevmofﬂnoiynbmﬁbnsexmdodaﬂeriaformdumarﬂorth-zaa These areas
were excavated and resampled. One location exceeded criteria but met the hotspot rufe.
The remaining location had results that were below ALARA The resampie data has been included in the statistics.

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Ra-226 51 0.28 - 1.52 0.74

5 0 0

Ra-228 51 0.33-263 0.96 5 6.2 0 0

Total Radium 51 ~0.75-3.54 1.70 5 6.2 0 0

Th-230 59 0.79-12.4 147 5 62 1 1

[ Th-232 51 034-2.70 0.98 5 6.2 0 0

U-238 51 113-8.18 162 30 120 0 0

PAH 24 results < detection limit N/A 0.44 56 -0 0
|NOTE: Radioiogical contaminants are fisted in pCg. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-46 Summary of CU265
cuj 265 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra26[ X | As[__ | 07/ 25/00

Ra-228 E
Th-230 |I|

e[
Po[ ]

CLEANUP STANDARD ESURFACE Dsuasunncs
EACH 100m? < cnmsmmmves D NO

Th-232 [ X_| nl_] LOCATION DESCRIPTION: This CU represents the southern
u23s[ X | PAH[ X_] portion of Raffinate Pit 4.
P[]
Reference Figure: 4-46 T[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 - 12,000  cpm FINAL SURVEY(S) BELOW
(sthuekkng may have been used on a case-by-case bas:s) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 08/30/99; 09/14/99; 09/28/99; 10/19/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X |YES [_Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [ __]YES [x]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [___]YES [x]no

GENERAL COMMENTS - (1) Planned confirmation gnd pomts represent RPX-22, RPX-25, RPX-28, RPX-29, and RPX-46 RPX-29 (1954

topo) samples are identified with the added suffix -01."

(2) All final results are below criteria

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

Ra-226

CU SUMMARY DAT

31 0.75 5 . 0 0

Ra-228 31 0.41-1.40 0.94 5 6.2 0 0

Total Radium 31 0.78-2.36 1.69 5 6.2 0 0

Th-230 31 0.79-6.07 1.49 5 6.2 1 0

Th-232 31 042-144 0.96 5 6.2 0 0

U-238 31 0.85-5.66 1.69 30 120 0 0

PAH 15 0.0-0.76 0.08 0.44 56 1 0
[NOTE: Radiotogical contaminants are listed in pCug. Chemmical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4 -47 Summary of CU266
cu| 268 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc  Ra226[ X | As[ ] 11/ 10/99

o[
Po[ ]

Ra-228 |I|
Th-230 [I]

CLEANUP STANDARD msum\cs Dsuasunﬂce

EACH 100m? < cRnEmmmygs D NO

GENERAL COMMENTS - (1) Pianned confirnation gnd points represent RPX-22, RPX-28, RPX-29, and RPX-43.

Th232[ X_] n[__] LOCATION DESCRIPTION: This CU represents the southern
u23s[ X | PAH[ X | portion of Raffinate Pit 4.
pce X ]
Reference Figure: 4-47 TNT I:]
WALKOVER SURVEY INFORMATION
BACKGROUND: 8,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(shiekding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? [X]ves [Ino
DATE(S) SCANNED: 08/30/99; 09/268/99; 10/12/99; 10/19/99; 10/25/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ]YES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [ __|YES [x]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [ Ino

RPX-29 (1954 topo) samples are identified with the added suffix *-01.'

(2) One Th-230 hotspot was identified at SC-26603-S The hotspot was excavated and resampied.

(3) Al final results are below critena.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 28 0.29-1.24 0.85 5 6.2 0 0
Ra-228 28 0.41-1.46 0.98 5 6.2 0 0
Total Radium 28 0.82-2.48 1.83 5 6.2 0 0
Th-230 28 0.85-5.37 1.49 5 6.2 1 0
Th-232 28 0.42 - 1.50 1.00 5 6.2 0 0
U-238 28 1.17 - 1.59 1.32 30 120 0 0
PCB 4 results < detection limit N/A 0.65 8 0 0
PAH 7 0.0-0.81 0.12 0.44 5.6 1 0

|NOTE: Radiologtcal contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4 -48 Summary of CU267
cul 267 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X | As[ | 07/ 26/00

Ra-228[ X |
Th-230 [ X_|

-
o]

CLEANUP STANDARD msunncs Dsuasunucs

EACH 100m’ < cnnERIA'zmygs D NO

Th-232 [ X_] ] LOCATION DESCRIPTION: This CU represents an area west
u23s[ X | PAH[ X ] of Raffinate Pit 4.
pca ]
Reference Figure: 4-48 TNT [___I
WALKOVER SURVEY INFORMATION
BACKGROUND: 7,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(sheeiding may have been usad on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 10/28/99; 10/29/99; 07/13/00
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [__|YES [x]no
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [__|YES [x]no

GENERAL COMMENTS - (1) Planned confirmation gnd points represent RPX-29.

(2) All final results are below criteria.

ORISE ACTION - None.

ALARA COMMITTEE ACTION - Prefiminary PAH dsta average exceeds ALARA for this CU. The ALARA commitiee met on 11/10/99. The

number of CUs having PAH average below ALARA far outnumber ClUs averaging above ALARA. Committee

decision was to release the CU.

CU SUMMARY DATA
Ra-226 29 0.26 - 0.97 0.69 5 6.2 0 0
Ra-228 29 0.29-1.14 0.67 5 6.2 0 0
Total Radium 29 0.60 - 2.11 1.36 5 6.2 0 0
Th-230 29 0.87-2.76 1.34 5 6.2 0 0
Th-232 29 0.30-1.17 0.69 5 6.2 0 0
U-238 29 1.00 - 1.87 1.16 30 120 0 0
PAH 2 0.24-1.20 0.72 0.44 5.6 1 0

|NOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are fisted in mg/kg.

DOE/OR/21546-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437

04/01/2002

Table4-49 Summary of CU268
cu 268 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc  Ra226[ X ] 11/ 16/99

CLEANUP STANDARD Esunnce Dsussunncs

EACH 100m” < cnrremvmygs D NO

Th232 [ X n_] LOCATION DESCRIPTION: This CU represents an area west
u23s[ X | PAH[ X ] of Raffinate Pit 4.
pce ]
Reference Figure: 4-49 T[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 7,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? IZ]YES DNO
DATE(S) SCANNED: 06/24/99; 10/28/99; 10/29/99; 1101/99; 11/02/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ]YES [ Ino
SAMPLE LOCATIONS : [(337] .
HOTSPOTS REMAINING? [__]YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [__|YES [X]no

GENERAL COMMENTS - (1) Four locations (SC-26814-S; SC-26816-S; SC-26818-C; and SC-26818-S) were not sampled

for PAHs during the original sampling event, therefore PAH samples were collected a few days later. These

samples are identified with the suffix "-RS.*

(2) Al final results are below criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 33 0.20 - 1.06 0.68 5 6.2 0 0
[ Ra-228 _ 33 0.16-1.18 0.66 . 5 6.2 0 0
[ Total Radium 33 0.45-2.18 134 5 6.2 0 0
[ Th-230 33 0.74-1.86 136 5 62 0 0
Th-232 33 0.16-1.21 0.68 5 6.2 0 0
[ U-238 33 0.53-2.61 13 30 120 0 0
PAH 11 00-12 02 0.44 56 2 0

[NOTE. Radiological contaminants are fisted in pCvg._Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437

04/01/2002

Table4-50 Summary of CU269
cu 269 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra226[ X ] As[ ] 07/ 08/99
Ra228 [ X | e[ ] cLEANUP STANDARD [ X Jsurrace [ Jsussurrace
ma[X] P[] | st ccmmnXes  [Jw
232 X ] n__] LOCATION DESCRIPTION: This CU represents an area south
u23s[ X | PaH[ ] of Raffinate Pit 4.
pce ] :
Reference Figure: 4-50 TNT
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 cpm FINAL SURVEY(S) BELOW
(sheeiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EIYES DNO
DATE(S) SCANNED: 06/24/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ] YES [Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__]YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ |YES [X]no
GENERAL COMMENTS - Al final results are below criteria.
ORISE ACTION - _None
ALARA COMMITTEE ACTION -_None
CU SUMMARY DATA
Ra-226 30 0.29 - 1.06 0.75 5 6.2 0 0
Ra-228 30 0.35- 143 0.89 5 6.2 0 0
Total Radium 30 0.78-2.27 165 5 6.2 0 0
Th-230 30 0.98-523 17 5 6.2 1 0
Th-232 30 0.36 - 1.47 0.91 5 6.2 0 0
U-238 30 1.08-4.94 151 30 120 0 0

|[NOTE: Radiological contaminants are kisted in pCi/g.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-51 Summary of CU270
cu 270 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 |I] As [:| 10/ 12199

o[
o]

Ra228[ X |

Th-230 [II EACH 100m* < cmsm?mygs D NO

CLEANUP STANDARD msunncs Dsussunnce

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-29 (1954 topo).

Th232 [ X_] n__] LOCATION DESCRIPTION: This CU represents an area south
u23s[_ X | PaH[ X ] of Raffinate Pit 4.
"~ pca[ ]
Reference Figure: 4-51 ™[]
WALKOVER SURVEY INFORMATION
BACKGROUND: 10,000 - 12,000 cpm FINAL SURVEY(S) BELOW
(shielding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 06/24/99; 09/28/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ]YES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [ ]YES [X]no
TOTAL # OF
UTILITY SAMPLES : o] ADDITIONAL EXCAVATION REQUIRED? [ X ]YES [ no

(2) Two Th-230 hotspots were identified at SC-27010-S and SC-27015-S. These areas were further

excavated and resampied.

(3) All final resulls are below criteria.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 34 0.29-1.1 0.76 5 6.2 0 0
Ra-228 34 0.44-132_ 0.77 . 5 6.2 0 0
[ Total Radium 34 0.74-2.37 153 5 6.2 0 )
[ Th-230 34 0.94-6.19_ 2.26 5 62 2 0
[ Th-232 34 045-135 0.79 5 6.2 0 0
[ U-238 34 11-2.16 1.34 30 120 0 0
PAH 4 results < detection fimit N/A 0.44 56 0 0

[NOTE: Radiological contaminants are listed in pCi/g. — Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002

Table4-52 Summary of CU271

cu 271 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

coc Ra226[ X | As[__ | 11/ 12199
Ra-228[ X | e[ ] CLEANUP STANDARD [ X Jsurrace [ Jsussurrace
man[X] e[ | eacumontccnmmar[Xes [ ] wo

Th-232 [ X_] n[_] LOCATION DESCRIPTION: This CU represents an area south
u23s[ X | PAH[ X] of Raffinate Pit 4.
o] I
Reference Figure: 4-52 INT[ ]

WALKOVER SURVEY INFORMATION

BACKGROUND: 7,000 - 10,000 cpm FINAL SURVEY(S) BELOW
(shuelding may have been used on a case-by-case besis) 1.5 X BACKGROUND ? [X]ves [Ino

DATE(S) SCANNED: 06/24/99; 07/12/99; 09/28M9; 10/25/899; 11/05/99

CONFIRMATION SAMPLING INFORMATION

TOTAL # OF AVERAGES <ALARA? [ X']YES [no
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [__|YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [__|YES [X]Jno

GENERAL COMMENTS - (1) Pfanned confirmation grid points represent RPX-29 (1954 topo).

(2) AN final results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 25 0.31-1.08 0.85 5 6.2 0 0
Ra-228 25 0.40-132 0.76 5 6.2 0 0
[ Total Radium 25 0.71-2.37 161 5 62 0 0
[ Th-230 25 0.78-4.29 193 5 62 0 0
[ Th-232 25 0.41-1.35 0.78 5 6.2 0 0
U-238 25 1.1-267_ 1.38 30 120 0 0
PAH 1 0 N/A 0.44 5.6 0 0

|NOTE: Radiological contaminants are kisted in pCilg. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-53 Summary of CU391
cu 391 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 |I| As |___] 11/ 05/99

CLEANUP STANDARD msunnce Dsmsuance
EACH 100m* < CRITERIA?EYEs D NO

S
P[]

Th-232[_X_] n_] LOCATION DESCRIPTION: This CU represents the westem
u23s[ X | PAH[ X] berm of Raffinate Pit 4.
rca ] '

Reference Figure: 4-53 ™WT[_ ]
WALKOVER SURVEY INFORMATION
BACKGROUND: 7,000 - 12,000 cpm FINAL SURVEY(S) BELOW

(shielding may have been used on a case-by-case besis) 1.5 X BACKGROUND ? EYES DNO

DATE(S) SCANNED: 09/28/99; 10/28/99; 10/07/39; 11/01/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X ]YES [ no
SAMPLE LOCATIONS :

HOTSPOTS REMAINING? [ X JYES [no

TOTAL # OF '
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ |YES [X]no

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-29. (2) CU391 was created fo confirm

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

the portion of RPX-29 on the west berm of raffinate pit 4 that was not previously covered by an

existing confirrnation unit. The 10C discussing the creation of CU391 has been included in Appendix D.

(3) One Th-230 hotspot was identifed at SC-39105-S. Samples collected around the location determined

mmtspotsbenMMholspdnb(cahdaﬁonmmadinAppamE). No further excavation

was required. (4) ANl final results are below Criteria with the exception of the Th-230 hotspot mentioned above.

CU SUMMARY DATA
Ra-226 31 0.31-1.08 0.78 J 5 6.2 0 0

[ Ra228_ 31 0.36-1.33 0.81 5 6.2 0 0 |
[ Total Radium 31 0.74-2.21 1.59 5 62 0 0
Th-230 31 0.76 - 16.4 1.60 5 6.2 1 1
__Th-232__ 31 0.37-1.36 0.83 5 6.2 0_ 0
U-238 31 117-1.51 1.31 30 120 0 0
_PAH 31 0.0 -2.20 0.36 0.44 5.6 8 0

|NOTE: Radiological contaminants are listed in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0
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Table4-54 Summary of CU392

Ccu
coc

392 RU 21 DATE RELEASED FOR UNRESTRICTED USE:

11/ 02/99

o]
e[
o[

Ra226 [ X |
Ra228 [ X |
Th-230 [ X ]

EACH 100m? < cnnERM?mygs D NO

CLEANUP STANDARD msumuce Dsuaaluw:e

Th232 [ X_] n[_] LOCATION DESCRIPTION: This CU represents the southem
U238 X_| PAH [xX7] berm of Raffinate Pit 4.
"~ poa[ ]
Reference Figure: 4-54 TNT [:I
WALKOVER SURVEY INFORMATION
BACKGROUND: 8,000- 12,000 cpm FINAL SURVEY(S) BELOW
(shweiding may have been used on a case-by-case bas:s) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 09/2809; 10/08/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X ] YES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [__|YES [X]Jno
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [__|YES [X]no

GENERAL COMMENTS - (1) Planned confirmation grid points represent RPX-29.

(2) CU392 was created to cornfirm the portion of RPX-29 on the south berm of raffinate pit 4 that was not

previously covered by an existing confwmation unit. “The IOC discussing the creation of CUU392 has been

included in Appendix D.

(3) Al final results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 0.31-1.07 ) 5 } 0 0
[ Ra-228 32 0.44-1.39 0.91 . 5 6.2 0 0
[ Total Radium 32_ 0.76-2.23 168 5 62 0 0
[ Th-230 32 0.91-338 1.30 5 6.2 0 0
Th-232 32 0.45-142 0.93 5 62 0 0
U-238 — 32 117-2.29 135 _ 30 120 0 0|
PAH 32__ 0.0-0.007_ 0.005 0.44 56 0 0

NOTE: Radiological contaminants are fisted in pCi/g. Chemical contaminants are listed in mg/kg.

DOE/OR/21548-907, Rev. 0



N
AV CA NANA AN
\‘5’(), L RAAR ALY
JXXLAAN AT AARANA Y AN
T8 AN N
'\(\,>- AN PN
2 LR ~
<>5~(, L RALANEAR S s LN b

v 2% Y3V v LA v R
< >(,\(.A,\Af).(AfAAA\’\AIA:“',\/
< X b (IR AR ¢ NAHN

D) RR? AR NI ANE SN N
~ -~ ~ ~ ~ A ~ ‘o
LS YRS » (> XY s ¥ N2 w <, ERER]
‘;\, (*l)(/,(l\'\/\/;l\v\t\/./ Co (I AA AN
Ixxery Mx Tav RIS M AN LA
GolasCa{ane AXAAY (a C A AT AT
PSR R IR 7 tew "<)‘\r\ v v
RESMTS S aaxn \';4.) A
O M N A I I A LO¢
BOLE IERERAESANE ALY < %% «
PR R R N A I ~ Ly,
(y\</,\.'v\~ TR A Y v wvy'v
38 A AT A SrAan VALA A A AT AN A,
A A A PRI NN SN AR
KAl (I\KA«‘\A‘zAI'I-\\ .\()1\'..
INSy T AN N s, ’ N AV AN ’ N ~
NOARIAMIMASIRANOAAA L PN O Y

150

80 26 (o] 50
HEE g

FEET

METERS

Sample Locations in Remedial Unit RU02]
Confirmation Unit CU393

Figure: 4-35

EPORT NO.:

DOE/OR/21548-907  [FRETMO:
MGL O3 |G

RIGINATOR: ATE

01/10/02




POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-55 Summary of CU393
cu 393 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [z] As |I] 10/ 05/99

Cr EI CLEANUP STANDARD msuaﬂcs Dsuasunnce

Th-230 E] Pb |I| EACH 100m? < CRITERIA?EYES D NO
Th-232 [ X_] N[ x] LOCATION DESCRIPTION: This CU represents the Raffinate
u23s[ X | PAH[ X] Pit 4 intermediate berm.
pce [ X ]
Reference Figure: 4-55 INT[X_]
WALKOVER SURVEY INFORMATION
BACKGROUND: 11,000 cpm FINAL SURVEY(S) BELOW
(shieiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? EYES DNO
DATE(S) SCANNED: 09/27/99
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES < ALARA? [ X |YES [ no
SAMPLE LOCATIONS : )
HOTSPOTS REMAINING? [__]YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [__]YES [XJno

GENERAL COMMENTS - (1) CU393 was created to confirm adiacent areas associated with the excavation of RPX-35, which extended

wnito the former WP-471 work zone. The excavation limits for RPX-35 extended to the north due fo sloping

requirements associated with safely during the excavation.

In-situ area RPX-35 was developed after the WP-437 sampiling plan was issued when contaminated sodl was

used to construct an intermediate dike of raffinate pit 4. Upon removal of the intermediate dike, the area was

confirmed. The I0C discussing the creation of CU393 has been included in Appendix D.

(2) All final results are less than ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA

Arsenic 53-129 . 0 0
Chromium 28 16-252 172 90 110 0 0
Lead ~28 10.7-314 15.36 240 450 0 0

— Thallium ~ 28 0.98-42 261 16 20 0 0
[ Ra-226 28 024-1.12 ~0.62 5 6.2 0 0
Ra-228 28 044 -1.40 0.88 5 - 6.2 0 0
Total Radium 28 0.72-2.32 1.50 5 6.2 0 0
Th-230 28 063-4.11 1.51 5 6.2 0 0
Th-232 28 045-144 0.90 5 6.2 0 0
U-238 28 1.17-249 1.38 30 120 0 )
TNT 28 results < detection limit N/A 14 140 0 0

PCB 28 0.0-0.009 ~0.003 0.65 8 0 0

PAH 0.0 - 0.006 0.004 0.44 56 0 0

K o~ 2RO wcal-ca
PO R IRY 7 TSN
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POST REMEDIAL ACTION REPORT FOR WP-437 04/01/2002
Table4-56 Summary of CU39%4
cu 394 RU 21 DATE RELEASED FOR UNRESTRICTED USE:
coc Ra-226 [_—x_] As [:] 10/ 13/99

Ra-228[ X |

-
P[]

CLEANUP STANDARD msunﬂcs Dsuasum\ce
EACH 100m* < cnrrsmmmygs D NO

Th232[ X_] n[_] LOCATION DESCRIPTION: This CU represents the
u23s[ X | PaH[___ ] northwestern portion of Raffinate Pit 4.
rcs ] :
Reference Figure: 4-56 TNT
WALKOVER SURVEY INFORMATION
BACKGROUND: 11,000 cpm FINAL SURVEY(S) BELOW
(shieiding may have been used on a case-by-case basis) 1.5 X BACKGROUND ? II]YES |:INO
DATE(S) SCANNED: 09/25/1999
CONFIRMATION SAMPLING INFORMATION
TOTAL # OF AVERAGES <ALARA? [ X ]YES [ Ino
SAMPLE LOCATIONS :
HOTSPOTS REMAINING? [ |YES [X]no
TOTAL # OF
UTILITY SAMPLES : [0 ] ADDITIONAL EXCAVATION REQUIRED? [ X |YES [ Ino

GENERAL COMMENTS - (1) CU394 was created to confinn an area just west of the intermediate berm where elevated radiological

activity had been identified. The IOC discussing the creation of CU393 has been included in Appendix D.

Locations SC-39405-S and SC-39408-S did not fall within the excavated area and were not sampled.

(2) One Th-230 hotspot was identified at SC-39404-C. The area was further excavated and resampled.

(3) Al final results are below ALARA.

ORISE ACTION - None

ALARA COMMITTEE ACTION - None

CU SUMMARY DATA
Ra-226 1 0.28 - 0.69 0.57 5 6.2 0 0

| Ra-228 11 0.46-1.28 0.97 | 5 6.2 0 0
Total Radium 11 099-1.94 154 5 6.2 0 0
Th-230 11 0.84-133 105 5 6.2 0 0
Th-232 11 0.47 - 1.31 0.99 5 6.2 0 0
U-238 11 111-1.26 122 30 120 0 0

NOTE: Radiological contaminants are listed in pCi/g.

DOE/OR/21548-907, Rev. 0
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5. DATA EVALUATION

Work Package-437 (WP-437) final analytical data were evaluated to determine whether
data quality objectives developed for the Weldon Spring Site Remedial Action Project
(WSSRAP) were met and to ensure that overall data quality results were generated from these
remedial activities. The data were evaluated in accordance with the Project Management
Contractor Quality Assurance Program (Ref. 5) and the Environmental Quality Assurance
Project Plan (Ref. 6). The data evaluation process was completed by data verification, data
review, data validation, and data management activities as stated in the Chemical Plant Area
Cleanup Area Attainment Confirmation Plan (Ref. 3).

5.1 Data Verification

Data verification was conducted in accordance with ES&H 4.9.1, Environmental
Monitoring Data Verification, to ensure that documentation and data were reported in
compliance with established reporting requirements and standard operating procedures (SOPs),
and to ensure that all analyses were performed. All analytical results received from the
laboratory were reviewed to verify that samples were properly handled according to WSSRAP
protocol. The following factors were reviewed and evaluated: sample identification, chain of
custody, holding times, sample preservation requirements, sample analysis request forms. data
reviews, laboratory tracking, data reporting requirements, and the database transfer.

5.2 Data Review

Data packages were reviewed to ensure that final data were properly identified, analyzed.
reported, and that they met data quality requirements (DQRs). The data were also reviewed to
check for inconsistencies with the field quality control (QC) samples. Final analytical results
were also compared to the preliminary results to identify any changes in data.

During confirmation of WP-437 areas, which included RU021, soil samples were
obtained in accordance with the details provided in the Confirmation Sampling Plan Details for
the Disposal Cell Facility (WP-437) (Ref. 2). This plan indicates that quality control samples
were to be taken at a frequency of 1 per 20 samples or 5%. The quality control samples collected
included duplicates, field replicates, secondary duplicates, matrix spikes/matrix spike duplicates,
and equipment blanks. Since the 5% requirement was based on all WP-437 confirmation
sampling, the quality control data will be discussed in a separate report entitled WP-437
Confirmation Quality Control Results Report.

DOE/OR/21548-907, Rev 0 124
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5.3 Data Validation

Data validation was performed on 10% of all analytical data generated from the
confirmation sampling activities. Data validation was conducted in accordance with
ES&H 4.9.2, Environmental Monitoring Data Validation. Note that the validation of 10% of the
data is based upon all confirmation data collected for WP-437, and not 10% of each work zone.
The percentage of confirmation validated will be discussed in the WP-437 Confirmation Quality
Control Results Report. o
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6. SUMMARY OF CLOSURE REPORT FINDINGS

The Raffinate Pit work zone portion requiring confirmation under Work Package (WP-
437) consisted of the fifty-five confirmation units (CUs) within Remedial Unit (RU)021.
Summary information regarding the remedial activities is presented in Section 4 of this report.

6.1 Data Evaluation

Upon completion of remediation activities, preliminary results were used to complete
disposition forms in accordance with ES&H 1.2.1, Soil Remediation Disposition Process. Based
on the preliminary results, each CU was released when disposition forms were reviewed and
signed by authorized project personnel.

6.2 Summary of WP-437 Co nfirmation Results

Table 6-1 provides a summary of the total number of samples collected and analyzed for
each contaminant during remedial activities in RU021. The number of samples and the
minimum, maximum, and average concentrations are also provided for each contaminant. The
table was generated using final data sets compiled from all samples that represented soils left in
place.

Table 6-1 Summary Totals for RU021

NO OF | CONCENTRATION AVERAGE * SURFACE | SURFACE | RESULTS> |
CONTAMINANT SAMPLES RANGE CONCENTRATION ALARA CRITERIA ALARA
As (mg/kg) 90 24-218 864 45 75 0
Cr (mg/kg) 90 75-287 1708 90 110 0
Pb (mg/kg) 85 56-314 14 40 240 250 0
TI (mg/kg) 64 031-66 225 16 20 0
TNT (mg/kg) 114 0003-35 016 14 140 0
PAH (mg/kg) 298 00-22 009 044 560 22
PCB (mg/kg) 91 00-23 004 065 800 1
Ra-226 (pCi/g) 1516 019-571 083 500 620 1
Ra-228 (pCg) 1516 016-263 091 500 620 0
Total Radium* (pCvg) 1516 045-6.22 174 5.00 620
Th-230 (pCi/g) 1516 033-164 156 500 620 35
Th-232 (pCg) 1516 016-270 093 ~ 500 620 0
U-238 (pCg) 1515 021-648 770 30 00 120 00

w

Total Radium consists of Ra-226 values plus Ra-228 values
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Final analytical results generated from the remedial activities indicated that the RU021
average concentrations for each COC were below the ALARA goal. With only one exception, -
COC averages are also below ALARA for each of the fifty-five CUs. One CU had a PAH
average exceeded ALARA. All 100 m? averages were less than criteria.

6.3 Summary of Chemical Plant Confirmation Results

To meet the requirements of the ROD, more than 50% of the results for each paﬁmeter had
to be less than the ALARA goal. Table 6-2 summarizes the cumulative results to date.

Table 6-2 Summary Totals for Confirmation

NO. OF MINIMUM MAXIMUM AVERAGE RESULTS
CONTAMINANT | SAMPLES | CONCENTRATION | CONCENTRATION | CONCENTRATION | > ALARA
Arsenic (mg/kg) 2322 048 123 824 1
Chromium (mg/kg) | 2693 140 76.2 17.33 0
Pb (mg/kg) 2291 1.80 817 19.01 8
Thallium (mg/kg) 1062 0.12 20.3 1.80 p)
PAH (mg/kg) 2338 0.0 141 0.1 150
PCB (mg/kg) 2921 0.0 64 0.05 46
TNT (mg/kg) 1306 0.002 34 017
Ra-226 (pCi/g) 6050 0.13 943 1.07 5
Ra-228 (pCi/g) 5859 0.16 6.60 1.06 3
Th-230 (pCi/g) 5314 0.09 23.10 157 107
Th-232 (pCifg) 5309 0.16 6.77 1.06 2
Toluene (mg/kg) 3 0.00 340 0.85 0
U-238 (pCig) 7928 0.21 228 313 77

NOTE: This table contains summary results from cumulative confirmation including WP-253, WP-399, WP-420, WP-458,
WP-461, WP-471, WP-437 (RUO15, RUO16, RU017, RU018, RU019, RU020, RU021, RU023, and RU025), and WP-551/Task

D (RU026)

6.4 Comparison of Standard Deviations

This section compares the estimated standard deviations calculated followmg uU. S.
Environmental Protection Agency (EPA) guidance with deviations calculated using confirmation
results. Since there were no existing remediation data available to calculate the standard
deviation (sxgma), the Chemical Plant Area Cleanup Area Attainment Confirmation Plan (Ref.
3) estimated sigma using the range (assuming the average concentration remaining after
remediation would not exceed cleanup criteria) divided by six. To determine whether the
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specified level of precision was obtained, a comparison was made between the estimated sigma
and the calculated sigma using the RU021 results.

The comparison indicated that the specified level of precision (a false positive = 0.05 and
a false negative = 0.20) had been obtained. All of the RUQ21 calculations except Th-230 were
less than estimated sigmas, indicating that the minimum specified precision was met. Table 6-3
presents the estimated sigma and calculated sigmas for each COC.

The RUO021 and cumulative sigmas for Th-230 exceeded the estimated sigma. This is a
factor of hot spots left in place based upon subsurface criteria in previous CUs. The estimated
standard deviation, recalculated for Th-230 using subsurface criteria, was 2.7. The RU021 and
cumulative sigmas were both less than the estimated subsurface sigma.

Table 6-3 Comparison of Standard Deviations

cocC Estimated Sigma(a) RU021 Sigma (b) Cumulative Sigma (c)

Arsenic (mg/kg) 12.5 305 437
Chromium (mg/kg) 18.3 3.81 5.056
Lead (mg/kg) 75 5.16 28.33
Thallium (mg/kg) 33 122 1.63
PAH (mg/kg) 093 0.29 049
PCB (mg/kg) 133 0.25 0.31

TNT (mg/kg) 233 0.52 1.28
Ra-226 (pCi/g) 1.03 0.34 046
Ra-228 (pCi/g) 1.03 0.34 039
Th-230 (pCi/g) 103 117 1.18
Th-232 (pCi/g) 1.03 034 041

U-238 (pCi/g) 20 225 704

(a) Sigma estimated in the Attainment Plan (Ref. 3).

(b) Sigma calculated using only the WP437 (RU021) confirmation results.

(c) Sigma calculated using cumulative confirmation results (WP-253, WP-399, WP-458, WP-461, WP-
471, WP-437 (RU015, RU016, RU017, RU018, RU019, RU020, RU021, RU023, and RU025), and
WP-551/Task D (RU026).
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Plan, Rev. 5. DOE/OR/21548-352. Prepared for the U.S. Department of Energy, Oak Ridge
Field Office. St. Charles, MO. November 2000.

Oak Ridge Institute for Science and Education. Final Verification Survey Plan for the
Chemical Plant Area Weldon Spring Site Remedial Action Project, Weldon Spring, Missouri.
Prepared by the Environmental Survey and Site Assessment Program, Energy/Environment
Systems Division, for the U. S. Department of Energy. Weldon Spring, Missouri. December
7, 1995.

MK-Ferguson and Jacobs Engineering Group. Results of Engineering Soil Sampling for
Weldon Spring Raffinate Pits 3 and 4, Rev. 0. DOE/OR/21548-761. Prepared for the U.S.
Department of Energy, Oak Ridge Field Office. St. Charles, MO. January 1999.

MK-Ferguson and Jacobs Engineering Group. Results of Engineering Soil Sampling for
Weldon Spring Raffinate Pit 1 Bottom, Rev. 0. DOE/OR/21548-849. Prepared for the U.S.
Department of Energy, Oak Ridge Field Office. St. Charles, MO. May 2000.

MK -Environmental Services. In-Situ Soil Excavation, WP 437/Task 778, Rev. 1. Technical
Memorandum No. 3840TM-7229-0. Prepared for MK-Ferguson Group, Weldon Spring Site
Remedial Action Project. St. Charles, MO. February 2002.
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PROCEDURES

ES&H 1.2.1 Soil Remediation Disposition Process
ES&H 4.9.1 Environmental Monitoring Data Verification
ES&H 4.9.2 Environmental Monitoring Data Validation

ACRONYMS

ALARA as low as reasonably achievable

CLP Contract Laboratory Program

COoC contaminant of concern

CPM counts per minute

CU confirmation unit

DOE Department of Energy

DQO Data Quality Objectives

DQR Data Quality Requirements

EPA Environmental Protection Agency

EQAPjP Environmental Quality Assurance Project Plan

ES&H Environmental Safety and Health

10C Interoffice Correspondence

MDNR Missouri Department of Natural Resources

Nal sodium iodide

ORISE Oak Ridge Institute for Science and Education

PMC Project Management Contractor

QA quality assurance

QC quality control

ROD Record of Decision for Remedial Action at the Chemical Plant Area of the
Weldon Spring Site

RU remedial unit

STL Sample Team Leader (from Figure 2-1)

SOP standard operating procedure

WP work package

WSSRAP Weldon Spring Site Remedial Action Project
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